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refuge  at 

Lynch,  W.,  message  of  President  vetoing  bill  (H.  R.  6132)  to  pension  .. 


M. 

kcCafferty,  Charles,  report  of  Secretary  of  War  on  claim  of 

McRobertson,  A.,  message  of  Presi<lent  vetoing  bill  (H.  R.  7327)  to  pen- 
lion 

ICapof  United  States,  estimates  for  engraving 

Marshals,  letters  of  Attorney-General  relative  to  deficiency  appropria- 
tion for  expenses  of 

MedicAl  Iftaaeom.    (See  Army  Medical  Museum. ) 
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Subject. 


Mexican  boundary,  letter  of  Secretary  of  Treasury  relative  to  destruc- 
tion of  a  monument  on 

Mexican  war.    {See  War  with  Mexico.) 

Militia,  annual  report  on 

Military  Academy,  letter  of  Secretary  of  War  relative  to  clerks  to  officers 
at 


Minor  coins.    (See  Coins  and  Coinage.) 

Mint,  letter  of  Secretary  of  Treasury  relative  to  appropriations  for 

Mississippi  River,  letter  of  Secretary  of  War  relative  to  improvements 

at  Lake  Providence  and  Pilcher's  Point 

report  of  Commisaiou  on  Plum  Point  and  Lake  Prov- 
idence Keaclies 

Mississippi  River  Commission,  annual  report 

.  financial  statement 

letter  relative  to  works  of 

Missouri  River  Commission,  annual  report  of 

Mononp;abela  Navigation  Company,  report  of  Secretary  of  War  relative 

to 

Morbiser,  W.  H.,  message  of  President  vetoing  bill  (H.  R  5887)  for  re- 
lief of 


N. 

Natcbez,  Miss.,  estimate  for  completing  road  to  national  cemetry  at.... 

National  Board  of  Healtb,  estimate  of  deficiency  appropriations  for 

National  cemetries,  estimate  for  completing  road  to  cemetery  at  Natcbez, 
Miss 


National  Home  for  Disabled  Volunteers,  annual  report  of  board  of  man- 
agers of 

report  on  expenditures  of 

Naval  quarantine  bospital,  estimate  for  erecting,  at  Widow's  Island, 
Maine 


Navy  Department,  annual  report  on  expenditure  of  contingent  fund.. 

annual  report  of  Secretary  on  employes  in s 

New  York  (city),  estimate  for  enlar;,ang  custom-bouso  at 

New  York  State  Asylum,  for  Care  of  Insane,  estimate  pay  account  of. .. 

P. 

Pacific  Railroads,  report  of  Secretary  of  Treasury  on  indebtedness  of. .. 
Patent  Office  Gazette,  report  of  Secretary  of  Interior  relative  to  i)boto- 

litbograpbing  for 

Pension  Bureau,  letter  of  Secretary  of  Treasury  relative  to  iron  plates 

for  building  of 

Pensions,  estimates  of  appropriations  for  Mexican  war 

message  of  President  vetoing  bill  (11.  li.  10457)  for  relief  of 
dependent  parents  and  service  pensions  to  disabled  volun- 
teers  

Photographs.     (See  Patent  Office  Gazetto.) 
Plum  Point.     (See  Mississippi  River. ) 
Portage  Lake  and  Lake  Superior  Ship  Canal : 

Letter  of  Secretary  of  War  relative  to 

Portsmouth,  Ohio,  message  of  President  vetoing  bill  (H.  R.  6976)  to  erect 

public  building  at 

Postmaster-General : 
Communications  from — 

Annual  report  in  one  volume Part  4.. 

Annual  report  on  exiienditures  and  business  of  Post-Oflice  Depart- 
ment   Parts  1  and  2.. 

Brazilian  mails,  relative  to  cost  of 

Larraway,  O.  M.,  relative  to  claim  of 

Offers  and  contracts  for  carrying  the  mails,  reports  of  land  and  water 
mails  established,  allowances  made  to  contractors,  all  curtailments 

of  expenses  eff*ected  within  the  preceding  year Part  3 . . 

Post-Office  Department,  ostimato  of  deficiency  appropriations  for 
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IX 


Subject. 


Precious  metals,  annual  report  of  the  Director  of  Mint  on  production  of, 

forlfeC 

president  of  the  United  States : 
CoQimani cat  ions  from — 

Annual  mossage  and  accompanying  documents 

Aspmwuli,  transmitting  report  relative  to  property  of  American 

citizens  destroyed  at 

Aastralian  International  Exposition,  transmitting  invitation  to  par- 
ticipate in 

Consolar  rcport<s,  transmitting 

Emigration,  consnlar  reports  on 

Fisheries,  relative  to - 

diplomatic  correspondence  relative  to 

Forci^  customs  duties^  transmitting  report  on 

Hawaiian  Islands,  relative  to  proposed  treaty  with 

International  copyright,  transmitting  diplomatic  correspondence 

relative  to 

International  Prison  Congress,  relative  to  sending  delegates  to  .... 
Scbenize,  W.  H.,  transmitting  report  relative  to  Jeannette  expedi- 
tion   

South  American  Commission,  transmitting  report  of 

Veto- 
Bill  (H.  R.  6443)  to  pension  A.  Falconer 

BUI  (H.  R.  6132)  to  pension  W.  Lynch 

BUI  (H.  R.  76U8)  to  pension  Robert  K.  Bennett 

Bill  (H.  R.  7540)  to  increase  pension  of  Franklin  Sweet 

Bill  (H.  R.  8834)  to  pension  Abraham  P.  Griggs 

Bin(H.  R.  927)  to  pension  Cudbert  Stone 

Bill  (H.  R.  8150)  to  pension  Jesse  Campbell 

Bill  ( H.  R.  68:i2)  to  pension  Catharine  Sattler 

Bill  (H.  R.  6825)  to  pension  James  R.  Baylor 

Bill  (H.  R.  10457)  for  relief  of  dependent  parents  and  service 

pensions  to  disabled  soldiers 

Bill  (H.  R.  10203)  for  special  distribution  of  seeds  in  Texas  .... 
Bill  (H.  R.  10082)  to  increase  pension  to  Margaret  R.  Jones.. .. 

BiU  (H.  R,  7327)  to  pension  A.  McRobertson 

Bill  (H.  R.  802)  to  increase  pension  of  Lorin  Burritt 

Bin  (H.  R.  58S7)  for  relief  of  W.  H.  Morhiser 

BUl(H.  R.  7646)  for  relief  of  John  How 

BUI  (H.  R.  6976)  to  erect  public  building  at  Portsmouth,  Ohio. 
Prison  congress.     {JSce  International  Prison  Congress.) 
Pnblic  documents,  estimate  for  publishing  final  report  on  geological  sur- 
vey of  Territories 

annnal  report  on  distribution  of 

Pablic  buildings,  estimate  of  deficienoy  appropriation  for  janitors  of. ., 

letter  of  Secretary  of  Treasury  relative  to  appropria- 
tions for  furniture  for 

Pablic  lands,  annual  report  of  suspended  entries  of 

let!  er  of  Attorney-General  on  inclosure  of 


Q. 

Qnartermaster's  corral,  Washington,  D.  C,  estimate  for  sewer  drain- 
age of •• ».... - 

R. 

Receipts  and  expenditures,  annual  report  for  1884 

Bed  River,  report  of  Secretary  of  War  relative  to  sand  bar  in 

Kefonn  School,  District  of  Columbia,  letter  of  Attorney-General  relative 

to  appropriation  lor .-..-. ---• 

2ivers  and  harbors,  statement  of  unexpended  balances  of  appropria- 
tions for 

report  of  Secretary  of  War  on  civilian  engineers 

employed  on • 

Hcggles,  Augastna  G.,  estimate  to  pay  claim  of • 
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8. 

Sainte  Maxie  River,  letter  of  Secretary  of  War  relative  to  railroad 

bridge  across 

Saint  Mary's  Falls  Canal,  report  of  Secretary  of  War,  on  commerce  in 

1886,  passing  through '. 

Saint  Mary's  River,  Michigan,  estimate  of  appropriation  for  improving, 
Sattler,  Catharine,  message  of  President  vetoing  bill(H.  R.  6832)  to 

pension 

Soh«atze,  William  H.,  report  on  distribntion  of  testimonials  to  those 

who  aided  survivors  of  Jeannette  expedition 

Seal  fisheries,  estimate  of  deficiency  appropriation  for  protection  of 

Secretary  of  the  Interior: 
Communications  firom — 

Annual  report  of Part  5,  vol.  1.. 

Do Part  5,  vol.  2.. 

Do  ........Geological  Survey Part  5,  vol.  3.. 

Do Commissioner  Education Part  5,  vol.  4.. 

Do Commissioner  of  Labor Part  5,  vol.  5.. 

Congressional  Library  building,  relative  to  paying  jurors  for  con- 
demning site  of. 

Geological  Survey,  relative  to  report  on  employes  of 

Indian  depredation  claims,  report  on 

Interior  Department,  plans  and  estimates  for  reconstruction  of  east 

wins  of  building 

annual  report  on  employes  in 

Kansas  Indians,  relative  to  appropriations  for 

Map  of  United  States,  estimates  for  engraving 

Patent  Office  Gazette,  relative  to  photolithographing  for 

Public  documents,  annual  report  on  distribntion  of 

Public  lands,  annual  report  on  suspended  entries  of 

Secretary  of  Navy : 
Communications  from — 

Annual  report  of Part  3-. 

Navy  Department)  annnad  report  on  expenditure  of    contingent 

fund 

employes  in 

Secretary  of  State : 
Communications  from — 
Aspinwall,  relative  to  property  of  American  citizens  destroyed  at .. 
Australian  International  Exposition,  invitation  to  participate  in... 

Commercial  Relations,  annual  report  on 

Emigration,  consular  reports  on ».. 

Fisheries,  diplomatic  correspondence  relative  to 

Foreign  customs  duties,  report  on 

Forei^  Relations,  papers  relating  to Part  1.. 

Hawaiian  Islands,  relative  to  proposed  treaty  with 

International  copyright,  diplomatic  correspondence  relative  to. .... 

International  Prison  Congress,  relative  to  sending  delegates  to 

Scheutze,  W.H.,  transmitting  report  relative  to  Jeannette  expedi- 
tion  

State  Department,  annual  report  of  contingent  expenditures  of . .. 

on  employes  in • 

Secretary  of  Treasury : 
Communications  from — 

Annual  report  on  finances  for  1886 Parts  1  and  2.. 

Accounts  adjusted,  estimate  of  deficiency  appropriations  for 

Alaska,  estimate  of  deficiency  appropriation  for  protection  of  seal 

fisheries  in - 

Appropriations,  annual  estimates  for 

Army  offlcers'  mileage,  estimate  of  deficiency  appropriation  for  . . . . 

Assay  of  coin,  relative  to  laws  for 

Attomey-General'S  opinions,  estimate  for  publishing 

Aubuni,j(N.  Y.)  Insane  Asylum,  estimate  to  pay  account  of 

BoUionf  ^relative  to  laws  for  parting  and  refining 
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Subject, 


Secretary  of  Treasury— Continued. 
Communications  from — 
Boreaa  of  Engraving  and  Printing,  estimate  of  appropriation  for 

sewer 

relative  to  acquiring  additional 

ground  for 

Barii's  Island,  Virginia,  relative  to  appropriation  for  light- house  at. 
Civil  8ervico  Commission,  estimates  for  additional  appropriations  for. 
Chiiinfi,  annual  report  of  claims  allowed  under  exhausted  appropria- 
tions  

report  on  certain,  re-examined 

of,  allowed  under  act  of  July  4,  1864 

list  of,  claims  allowed  under  exhausted  appropriations 

Coast  Survey,  annual  report 

annual  report  on  expenditures 

Corea,  relative  to  establishing  legation  in 

Court  of  Claims,  estimate  of  deficiency  appropriation  for  printing  for. 


to  pay  judgments  of. 


list  of  judgments  by. 


Crab  Tree  Ledge,  relative  to  appropriation  for  light-house  wit. 


Customs  officers,  annual  report  on  emoluments  o 

Deficiency  estimates  for  appropriations ,,. 

DepMtment  of  Justice,  estimate  of  deficiency  appropriation  for. .. 

Direct  tax  of  1861,  relative  to  refund  of 

District  of  Columbia,  annual  estimates  for  appropriations  for 

Duties,  an nual  report  of  re  f u  nds i. 

estimate  of  appropriation  for  collecting 

Finances,  annual  report  on Parts  1  and  2.. 

FirsC  Comptroller,  annual  r^ort  of  accounts  settled  with 

Pish,  relative  to  duties  on 

Fox  and  Wisconsin  Rivers,  accounts  for  court  fees  in  damages  cases. 
French  spoliation  claims,  estimate  of  appropriation  for  continuing 

investigation  of » * 

General  Land  Office,  estimates  for  additional  clerical  force  in.*.... 

Geological  Survey,  estimate  for  publishing  report  of 

Gold  and  silver  cmns,  deficiency  estimate  for  rocoinage  of 

Government  Printing  Office,  relative  to  appropriations  for 

Hart,  J.,  estimate  to  pay  claim  of 

Interior  Department,  estimate  of  appropriation  to  pay  detailed 

force  in 

Internal-revenue  taxes,  estimate  of  additional  appropriation  for  col- 
lecting  

claims  for  reftindsof 

Iqnique,  Peru,  relative  to  loss  of  Government  funds  at 

Jacksonville,  Fla.,  relative  to  increasing  cost  of  public  building  at. 

Jacobs,  J.  W.,  estimate  to  pay  claim  of 

Jefierson,  Mo.,  relative  to  completion  of  public  building  at 

Johnson,  "W.  W.,  estimate  to  pay  claim  of 

Key  West,  Fla.,  estimate  for  additional  appropriation  for  public 

building  at 

Lake  Champlain,  relative  to  lights  at  North  and  South  Hero  Islands. 

Light-house  keepers,  estimate  for  houses  for 

Mexican  boundary,  relative  to  destruction  of  a  monument  on 

Mexican  war  pension,  estimate  of  appropriation  for 

Minor  coins,  relative  to  issue  and  redemption  of 

Mint,  relative  to  appropriations  for 

Natchez.  Miss.,  estimate  for  completing  road  to  national  cemeteiy  at. 
Nataonal  Board  of  Health,  estimate  of  deficiency  of  appropriations 

for • 

Naval  hospital,  estimate  for  erecting  at  Widow's  Island,  Maine  — 

New  York,  estimates  for  enlarging  custom-house  at • 

Pacific  railroads,  relative  to  indebtedness  of 

Peosion  Office  buildings,  relative  to  iron  plates  for 

Poat-Offiee  Department,  estimate  of  deficiency  appropriations  for. 
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Sabject 


Secretary  of  Treasury— Continued, 
Cbrnmunications  from — 
Public  buildings,  estimate  of  deficiency  appropriation  for  janitors  of. 

relative  to  appropriation  for  turuiture  for 

Quartermaster's  corral,  Washington,  D.  C,  estimate  for  sewer  drain- 
age of 

Receipts  and  expenditures,  report  for  18U4 

Roggies,  Augustus  G. ,  estimatie  to  pay  claim  of 

Signal  lights,  relative  to 

Signal  Service,  dclioiency  estimates  for 

estimates  of  deficiency  appropriation  for 

Silver  certificates,  deficiency  estimates  for  paper  for 

Silver  coiu,  relative  to  issue  of  subsidiary 

Silver  coinage,  report  on 

Sitting  Bull  band  of  Indians,  relative  to  appropriations  for 

Skilligallee  light-house,  on  rebuilding 

Soldiers'  homes,  report  on  expenditures  of  ....*- , 

Smith,  S.  M.  relative  to  claim  of 

Spectacle  Reef,  relative  to  fog-signal  on 

State  Department,  estimate  of  appropriation  for  books  for  library  of. 

Statue  of  Liberty,  New  York,  estimate  for  lighting 

Surgical  operations,  estimate  of  appropriation  to  collect  statistics  of. 

Sweaney,  Charles,  relative  to  claim  of 

Toledo,  Ohio,  estimate  for  completing  custom-house  aft 

Treasury  Department,  annual  report  on  contingent  expenditures  of. 

on  employment  of  substitutes  in 

Treasury  notes,  relative  to  re-issue  of 

Wardj  Shipley  C,  relative  to  claim  of 

Washington  water-supply,  estimates  of  appropriations  for 

Winston  ^Patrick  K.,  estimate  to  pay  claim  of 

Secretary  of  War : 
.  Communications  from — 

Annual  report  of Part  2.. 

Do Chief  of  Eugineers'C  Vol.1) Part  2.. 

Do ChiefofEngineers"(Vol.2) Part  2.. 

Do Chief  of  Engineers  (Vol.  3) Part  2.. 

Do Chief  of  Ordnance. Part  2.. 

Do Chief  Signal  Officer Part  2.. 

Adjutant-General's  Department,  relative  to  rank  of  officers  in 

Aqueduct  Bridge,  District  of  Columbia,  on  reconstruction  of 

Anny  disbursine  officers,  annual  report  on  money  accouutfl  of. 

Army  Medical  Museum,  relative  to  an  annex  to 

Army  supplies,  annual  report  on  purchases  of 

Columbia  River,  relative  to  the  survey  of  The  Dalles 

land  for  imi^rovement  of 

Conway,  E.  J.,  memorial  of 

Corr,  Patrick,  relative  to  salary  of 

Dull,D.  and  C.  P.,  report  on  claims  of 

Green  and  Barren  Navigation  Company,  relative  to 

Hennepin  Canal,  relative  to 

Herr's  Island,  relative  to  landfor  dam  site  at 

Iron  and  steel  tests,  annual  report 

Louisville  and  Portland  Canal,  relative  to  right  of  Louisville  to 

drainage  in 

on  proposed  alterations  of 

Ludington,  Mich.,  relative  to  harbor  of  refuge  at 

McCafferty,  C,  report  on  claim  of 

Military  Academy,  relative  to  clerks  of  officers  at 

Militia,  annual  report  on 

Mississippi  River,  relative  to  improvement  of,  at  Lake  Providence 

and  Piloher's  Point 

Mississippi  River  Commission,  annual  report 

financial  statement 

letter  from 

Missouri  River  Commission,  annual  report 

Monongahela  Navigation  Company,  relative  to 
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Sabject. 


jcretaryofWar — Continaed. 
CommnnicatioDB  from — 
Kalional  Homes  for  Disabled  Volanteers,  annual  report  of  board  of 

managers 

PortftgeLake  Canal,  relative  to 

Portage  Lake  and  Lake  Saporior  Ship-Canal,  relative  to 
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4^ Congress,  \  HOUSE  OF  REPRESENTATIVES.  (  Ex.  Doc.  1, 
'^  Session.        ]  '  \      Part  2. 


REPORT 


OF  THK 


iECRETARY  OF  WAR; 


IIKING  PART  Otr 


THE  MESSAGE  AND  DOCUMENTS 


COMJfUMCATKU  TU  THK 


TWO  HOUSES  OF  CONGRESS 


▲T  THB 


iEGLXNING  OF  THE  SECOND  SESSION  OF  THE  FORTY-NINTH  CONiiRKSS. 


IN   FOUR   VOLUMES. 


VOLUME   II. 


WASHINGTON- 
GOVERNMENT   PRINTING   OFFICE 


EBBATA  FOR  ANNUAL  REPORT  OF  THE  CHIEF  OF  ENGI- 
NEERS, U.  S.  ARMY,  FOR  1886. 

Page  541. — Heading        ImprovemeDt  of  Dayigation  in  the  Back  Cove,  Portsmouth 
Harbor.  New  Hampshire,        shonld  read —        Improyement  of  navi- 
gation m  the  channel  of  Back  Cove,  Portland,  Maine. 
Page    555. — In  estimate,  foarth  line,  change        |2        to        |1 
Page  1161. — First  line,  after  the  word        presnmably,        insert        interested 
Page  1165. — Fporth  line  from  bottom,  change        30  feet        to        80  feet 
Page  1171. — Paragraph  2,  first  line  change        1870        to        1870, 
Page  1176. — Seventh  line  from  bottom,  change        4        to        5 
Page  1208.— Fifteenth  line  from  bottom,  change        $15,154.83        to        $15,164.83. 
Page  1230. — Third  paragraph  from  bottom,  third  line,  change        those  short  crises 

to        three  short  rises 
Page  1231. — Second  table,  6th  column,  box  heading,        29  feet        shonld  be        26 

feet 
First  table,  9th  column,  box  heading    *  29  feet        should  be       26 

feet 
Page  1246. — ^Ending  fourth  paragraph  insert.        Major  Stickney  in  his  report  of 

18^,  saying  ^*  the  detailed  plans  for  locks  not  being  completed,  no 

new  estimate  is  presented,  but  it  is  probable  that  tne  cost  of  such 

locks  as  are  deemed  suitable  for  the  work  will  increase  the  estimate 

somewhat.'' 
Page  1252. — End  of  fourteenth  line,  change        0.0  feet        to        0.05  feet 
Fifteenth  line,  change        8.5        to        .85 
Twenty-first  lino,  change  25        to        .25 
Page  1257. — ^Last  paragraph,  second  line,  change        74.07        to        7,407 
Page  1258. — Ninth  line,  cnange        feet        to        inch 
Page  1263. — ^'^'o  follow  improveuieut  of  bayou  Courtableau,  Louisiana,  insert : 

Appropriations  for  this  work  have  been  as  follows : 

June  14,  1880 $7,500 

March  3,  1881 7,500 

July  5,  1884 4,000 

Total 19.000. 

Page  J2H7.— Fifth  paragraph,  third  line,  change        $100,000        to        $109,000; 

Page  1274. — Fifth  paragraph,  second  line,  change        instrument        to        invest- 
ment. 

Page  1277. — Fourth  paragraph,  eleventh  line,        be  subjected        should  be         not 

subjected. 

Page  1278. — ^Fourth  paragraph,  sixth  line,  change        188.40        to        10,840 
Eighth  paragraph,  seventh  line,  change        rest        to        crest 

Pmge  1279.~8ixth  paragraph,  fourth  line,  change        664^364        to        66,436.4 

Page  1283. — For  last  paragraph  insert : 

Generally  considered  there  has  been  a  deepening  since  1881  of  from  1 
to  2^  feet  over  the  whole  area  between  the  jetties,  the  greatest  scour 
having  taken  place  in  the  deepest  water.  The  improvement  in  depth 
has  extended  for  a  distance  of  2,000  feet  beyond  the  end  of  the  east 
jetty,  though  to  a  less  degree  than  within.  Beyond  this  there  is  a 
small  area  where  no  change  has  occurred,  while  beyond  this  again 
there  has  been  a  shoaling  of  four-tenths  of  a  foot  in  the  line  of  the 
channel  and  out  to  a  depth  of  12  feet. 
Behind  the  west  jetty  the  water  has  shoaled  from  1  to  4  feet,  the  great- 
est shoaling  being  found  near  the  shore.  From  a  point  1,000  feet 
beyond  the  **  Clifton  "  and  between  the  new  channel  and  the  founda- 
tion of  the  west  jetty,  laid  in  1883,  there  has  been  a  shoaling  which 
extends  out  to  the  12-foot  depth.  The  decrease  in  depth  is  greatest 
near  the  jetty,  and  diminishes  gradually  toward  the  eastward.  The 
bottom  over  this  area  is  hard  sand,  and  it  is  evident  that  the  shoal- 
ing has  been  due  to  the  banking  up  of  the  westerly  sand-drift  against 
the  west  jetty  ;  for  in  1884  this  sand  bottom  was  found  to  extend  1^ 
miles  to  the  eastward  of  the  west  jetty,  while  now  sand  is  only  found 
in  isolated  spots  farther  to  the  eastward  than  1,800  feet  from  the 
west  jetty,  and  at  certain  points  it  completely  covers  the  foundation 
and  has  overflowed  to  the  west  of  the  jetty, 

1 


Page  1284. — Omit  paragraph  (second  from  bottom)  beginning  with         Behind  the 

west  jetty,  &c. 
Page  12r>7. — Fonrth  paragraph,  second  line,  change        700        to        7,000 
Page  i:)25.— Fifth  and  sixth  lines,  change        |14,4r»l        to        $14,541 
Page  1327. — ^Fonr  lines  from  bottom,  change        7-iO        to        750 
Page  1329.~Fonrth  paragraph,  fonrth  line,  change        4,027,636        to        4,027.636. 
Fourth  paragraph,  seventh  line,  change      14,566,616      to      14,566.616. 
Page  1332. — ^Fifth  paragraph,  third  line,  change        station  No.  1        to        station 

No,.  4 
Page  1334. — Under  heading  Improvement  of  Harbor  at  Brazos  Santiago,  Texas, 

change        appropriated  181:^5-^        to        appropriated  lS^'ti6 
Page  1341.— Paragraph  next  to  the  last,  second  line,  change        m85        to         1884 
Page  1342.— Fortieth  line,  change        727,049.10        to        725,04b.  10 
Page  1344. — Paragraph  2,  tenth  line,  change        drains        to        dr^iws 
Page  1345. — Paragraph  6,  sixteenth  line,  change        1679        to        1877 
Page  1358. — Under  commercial  statistics,  after  the  words  Inmber  and  timber  feet 

B.  M.,  change        100,000        to        1,100,000 
Page  1363.— Six  lines  from  bottom,  change        1880        to        1883. 
Page  1372. — Paragraph  5,  eleventh  line,   change        two  hundred  and  thirty 

to        three  hundred  and  twenty 
Page  1400.— Paragraph  5,  last  line,  change        $12,000        to        1^2,000. 
Page  1421. — Above  money  s'tatement  insert : 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  June  18,  1878 1 $250,000 

By  act  approved  March  3,  1879*    100,000 

By  act  approved  June  14, 1880 150,000 

By  act  approved  March  3,  1881 200,000 

By  act  passed  August  2,  1882 250,000 

By  act  approved  July  5,  1884 250,000 

Total 1,200,00© 

Page  1422. — Eleventh  line  from  bottom  change        4       to        3 

Page  1447. — Third  paragraph,  ninth  line,  change  1854        to      .  1864, 

Page  1451. — Sixth  paragraph,  sixth  line,  after         cubic  yard        insert        of  rook 

Page  1455. — Last  paragraph,  drst  line,  change        Dutch        to        Duck 

Page  1461. — First  table,  fifth  column,  opposite  1880,  insert        $4 

First  table,  sixth  column,  opposite  1880,  change        $52,052.00        to 

J ^6,052.00 
cond  table,  second  column,  fifth  line,  change        6,397.50        to 
3,697.50 
Page  1463. — Under  the  head  of  Comparison  of  estimates,  &c.,  eighth  column,  foorth 

line,  change        8,968.98        to        8,986.98 
Page  1491. — Immediately  above  the  last  line  insert'         expended    during    the 
fiscal  year  ending  June  30,   1886,  including  outstanding. liabilitiee, 
$2,469.46. 
Page  1551. — Contract  was  awarded  to  John  J.  Shipman,  and  was  executed  under 

date  of  September  26,  1885,        transpose  to  precede  A  A  12. 
Page  1594. — Fourth  paragraph,  second  line,  change        Dano        to        Dana 
Page  1595. — Eighth  paragraph  after  Schoonmaker  change        chief       to        civil 
Eighth  paragraph,  end  of  fourth  line,  insert        the 
Second  paragraph  from  bottom,  second  line,  after        guard        insert 
crib 
Page  1596. — To  follow  seventh  paragraph :  The  following  is  from  the  records  kept 

at  the  lock  for  the  year. 
Ninth  paragraph  from  bottom,  second  line,  between  the  words  ap  and 

the        insert        till 
Fifth  paragraph  from  bottom,  second  line,  change         lowering        to 
lowered 
Page  1597.— Fifth  line,  change        2,426,300        to        3,426,300 

Seventh  paragraph  from  bottom,  third  line,  after  the  word      anything 
insert     of  importance 
Page  1598. — Fourth  paragraph,  first  line,  change        belted        to        bolted 

Fifth  paragraph,  first  line,  change        Kiolin        to        Kirlin 
*  Beginning   seventh  paragraph,  change        for  several         to         the 

several 
Page  1613.— Last  line,  change        73.2        to        32.7 

Page  1614.— Second  paragraph,  second  line,  after  the  word         water        insert 

It  was  maintained  250  days  to  lock  No.  5,  and  was  suspended  47 
days  by  ice  and  high  water, 

•  Twenty  thousand  dollars  set  aside  for  testing  Adam\s  Flume. 
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1614. — Fifth  para^^ph,  third  line,  between  the  and  lowest       insert  next  to 

the 
1620. — Third  table,  fonrth  column,  first  line,  change        $744,400        to 

«774,400 
1635.— Eighth  paragraph,  fifth  line,  change        $5,726.52        to       $6,726.52. 
163d. — Fonrth  paragraph,  fonrth  line,  insert        feet  after  6  and        inches 

after  12 
1697. — ^Last  paragraph,  first  line,  change      2.8  inches      to      2  feet  8  inches 
1705. — Between  twenty-fifth  and  twenty  sixth  lines         insert  Coal  shipped 

ont  by  rail,  cars  2,400 
1762. — ^Last  paragraph,  first  line,  change        18H6        to        1866. 

Improvement  of  Mnskegon  Harbor, 

stream        to        channel  in    first 


1764. — In  first  paragraph,  nnder  heading  ** 
Michigan."  change  the  word 


Page 
Page 
P«ge 

Page 

Page 

Page 
Psge 


Page 
Page 

Page 

Page 
Page 
P^e 


to        30  feet 
paid  for        iuscrt 


.line. 

1767. — Fonrth  paragraph  from  bottom,  third  line,  change        45        to        4.5- 

1768. — ^Third  paragraph  from  bottom,  last  line,  after  lb68,  insert  1869, 
end  crib  and  after  condition  insert  123  feet  crib  work  of  irregular 
width  built  previous  to  1866,  re-superstmctured  in  1884,  in  good  con- 
dition, and  46  feet  of  crib  work  20  feet  wide,  built  in  1868,  re-super- 
structed  in  1884,  in  good  condition. 

1769.— Eighth  paragraph,  change        1886        to        1866 

1774. — Second  paragraph,  fourth  line,  change        90  feet 

1778. — ^Ninth  paragraph,  fourth  line,  after  the  words 
leaving  46,527  cubic  yards  which  was  pahi  for 

1781. — Under    Money    Statement,  tenth    line,   to  follow   project, 
modified  as  proposed 

1783. — In  second  table,  third  box-heading,  Hercules  powder,  change 
pounds       to       4,000  pounds. 

1792.— Next  to  last  line,  change        1856        to        1855, 

1794. — Second  paragraph,  thinl  line,  change        1866 
Fourth  paragraph,  seventh  line,  change        the 
slopes 

1796. — Eighth  paragraph,  second  line,  change        1881        to        1871 

1801. — Third    paragraph,  second   line,    change        constructed       to 
strnct'Od 

1802. — Fifth  paragraph,  seventh  line,  after       practically       insert 
pleted 

1823.— Sixth  line  from  bottom,  change        223,872       to        323,872 

1824.— Fonrth  line  from  bottom,  change        58,000        to        a'),000 

1833. — Second  table,  abstract  oi  bids  fbr  supplies  opened  April  2, 1886,  should 
be  as  follows : 


to        1868 
slopes       to 


insert 


1,000 


side 


ob- 


com* 


AUtracU  of  bids  for  suppliea  required  for  the  hnrhor  ofrefuge^  Lake  Huron^  received  and 
opened  by  Lieut  Col.  0,  M,  Poe,  Corps  of  Engineers ^  on  April  2, 1886,  in  aocordance  with 
adrerfieement  dated  March  23,  1886. 


90. 


Names  and  residences  of  bidders. 


1 
2 
3 

4 
5 

1 
2 
1 
2 


H.  B.  Edwards  A  Co.,  Detroit,  Mich  *  .. 
Furand  Williams  A  Co..  Detroit,  Mich. 
J.  P.  Donaldson  A  Co.,  Detroit,  Mich. . . 
T.  H.  Hinchman  A  Son,  Detroit,  Mich. . 
Junes  B.  Davis  A  Co.,  Detroit.  Mich. .. 
H.  D.  Edwards  A  Co.,  Detroit,  Mich*  .. 
J.  P.  Donaldson  A  Co.,  Detroit,  Mich... 

Junes  L.  Piaher,  Detroit,  Mich" 

T.  B.  Sayl  A  Co.,  Detroit,  Mich 


Painters' 
supplies. 


$45  81 
50  86 
52  10 
54  20 
54  02 


Ship  chand- 
lery. 


$189  45 
108  60 


Hardware. 


$42  85 
44  50 


Page  1836.- 
Page  1860.- 

Page  1872.- 

Page  1884.- 

Page  1891.- 

Page  1893.- 


*  Becommended  for  aooeptanoe. 

-Fourth  paragraph  from  bottom,  change       20,000       to       20 
-Seventh   paragraph,    second   line,    change         |114,133.64       to 

1114,183.64 
-In  abstract  of  contract,  second  column,  third,  fonrth,  and  fifth  lines, 

between  the  words        per        and        foot        insert        M 
-Under  second  heading  Commercial  Statistics,  amount  of  revenue  col- 
lected should  be        |156, 663.71 
-Sixth  paragraph  from  bottom,  fourth  line,  change     1886       to        1885, 
Fourth  paragraph  from  bottom,  change        600       to       568  ^^ 

-Third  paragraph,  fourth  line,  after       pier  head       insert         in  186» 


I 


CONTENTS. 

[AlphAbetloal  Indsx  will  be  found  at  the  end  of  eeoh  Part.] 


PAET    L 
Ofticbhs  ov  the  Corps  of  Enqinbers 8 

8EA-COA6T  AND  LAKE  FBONTIER  DEFENSES. 
General  discaamoQ 4 

EffllMATK^  OF  APPROPRIATI0278  FOR  1887-'88 5 

IfOBTHSRK  Frontier.— Ft.  Wayne,  Mich.,  5;  Ft.  Porter,  N.  Y.,'Ft.  Niagara,  N.  Y.,6; 
Ft.  Ontario,  N.  Y.,  Ft.  Montgomery,  N.  Y.,  7.  The  Penobscot,  Me. — Ft.  Knox,  7. 
The  Kennebec,  Me.— Ft.  Popham,  8.  Portland.  Me.— Ft.  Gorges,  Ft  Preble, 
8;  Ft.  Scammel,  battery  on  Portland  Head,  9 ;  batteries  on  Cow  Id.,  batteries  on 
Great  Hog  Id^  10.  Portsmouth,  N.  H.,  and  Navy- Yard  at  Kittery,  Me.— Ft. 
MoClary,  Ft.  Constitntion,  10 :  battery  on  Gerrish's  Id.,  battery  on  Jerry's  Point,  11. 
Boston  and  Navy- Yard  at  Charlestown,  Mass.— Ft.  Warren,  battery  at  Long 
Id.  Head,  Ft.  Winthrop,  12 ;  Ft.  Independence,  13.  New  Bedford,  Mass.— Fort 
at  Clark's  Point  14.  Narraqansett  Bay,  R.  L— Ft.  Adams,  14 ;  defenses  of  Dutch 
Id.,  15.  New  London  Harbor  and  Navy- Yard,  Conn.— Ft.  Tmmbnli,  15 ;  Ft. 
Oriswold,  16.  New  Haven,  Conn.— Ft.  Hale,  17.  New  York  and  Navy- Yard 
AT  Brooklyn.— Ft.  Sohnyler,  fort  at  Willets Pointy  17 ;  defenses  of  Governor's  Id., 
tea-wail  on  Governor's  Id.,  18 ;  Ft.  Wood,  Ft.  Hamilton  and  additional  batteries, 
19;  mortar  battery  at  Ft.  Hamilton,  Ft.  LaDayette,  Ft.  Wadswonii,  20;  fort  on 
lite  of  Ft.  Tompkins,  Glacis  Gon  Battery  (n.  of  fort  on  site  of  Ft.  Tompkins),  21 ; 
Glacis  Mortar  Battery  (s.  of  fort  on  site  of  Ft.  Tompkins),  Battery  Hadson,  22 ; 
Sootli  Mortar  Battery,  North  Cliff  Battery,  23 ;  Sonth  Cliff  Battery,  Two-gon  Bat- 
tery near  fort  on  site  of  Ft.  Tompkins,  fort  at  Sandy  Hook,  24.  Philadelphia  and 
League  Island  Navy-Yard.— Ft.  Mifflin,  mortar  battery  at  Ft.  Mifflin,  25 ;  site  for 
defbnses  at  Bed  Bank,  Ft.  Delaware,  26 ;  battery  at  Finn's  Point,  mortar  battery  at 
Finn's  Point,  fort  opposite  Ft.  Delaware,  27 ;  mortar  battery  opposite  Ft.  Delaware, 
28.  Baltimore,  Md.— Ft.  McHenry,  28 :  Ft.  Carroll,  29.  WASHmoTON,  D.  C— 
Ft  Foote,  29 ;  Ft.  Washington,  obstrnctions  of  the  Potomac,  30.  Hampton  Boads 
AND  GosPORT  Navy-Yard,  Va.- Ft.  Monroe,  30 ;  artesian  well  at  Ft.  Monroe,  Ft. 
Wool,  32.  BsAXTFORT  Harbor,  N.  C— Ft.  Macon,  33.  Wilmington,  N.  C.  Ft. 
Caswell,  34.  Charleston,  8.  C.— Ft.  Monltrie,  Ft.  Sumter,  34 :  Ft.  Johnson,  35 ; 
Castle  Pinckney,  36.  Savannah,  Ga.— Ft.  Ogleihoipe,  Ft.  Pulaski,  36 ;  new  fort  on 
Tybee  Id.,  37.  Cumberland  Sound.— Ft.  Clinch.  37.  Saint  Augustine,  Fla.— 
Ft  Marion,  38.  Key  West,  Fla.— Ft.  Taylor  and  batteries,  38.  Harbor  of  Dry 
Tobtugas,  Fla.- Ft  Jefferson,  39.  Pensacola  Harbor  and  Navy-Yard,  Fla.— 
Ft  Pickens,  Ft  Barrancas  and  redoubt,  40;  Ft.  McRee,  41.  Mobile,  Ala.— Ft. 
Morgan,  Ft.  Gaines,  41.  Mississippi  Sound.— Fort  on  Ship  Island,  42.  New  Or- 
leans, La.— Ft.  Pike,  42;  Ft.  Macomb,  Tower  Dupr6,  Battery  Bienvenue,  tower  at 
Proctorsville,  43;  Ft  Jackson,  Ft  St.  Philip,  Ft.  Livingston,  44.  Galveston, 
Tex.— Batteries  at  the  entrance  to  the  harbor  of  Galveston,  45.  San  Diego  Har- 
bor, California.— Fort  at  San  Diego,  45.  San  Francisco,  Navy-Yard  at  Mare 
Uland,  and  Arsenal  at  Benioia,  Cal.— Ft.  Winfield  Scott,  45;  fort  at  Lime 
Point,  46:  fort  on  Alcatraz  Id.,  Ft  Mason,  batteries  on  Angel  Id.,  47.  Defenses 
OF  the  COLUICBIA,  Oreq.,  AND  Wabh.— Ft.  Stovcns,  Ft.  Canby,  47. 


n  CONTENTS. 

THE  BOARD  OF  ENGINEERS. 

Officers  ooQstituting  Board,  Fortifications,  49 ;  Rivers  andHarbaraf  49;  Cwutdtfens^ 
Torpedo  dtfenae,  50 ;  ietitnatefor  service  of  torpedoes ,  51. 
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HARBOR 53 

RIVER  AND  HARBOR  IMPROVEMENTS. 
Gbitebal  statement 59 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  chabgb  of  Maj.  Jabed  A.  SMrrs,  Corps  of  Enoinbebs — 

Lnbeo  Cbannel.  Me.,  54 ;  Bao^r  Harbor  and  Penobscot  River,  Me.,  Moose-a-beo  Bar, 
Me.,  55;  Belrast  Harbor,  Me.,  Rockland  Harbor,  Me.,  56 ;  JPortland  Harbor,  Ma, 
Eennebonk  River,  Me.,  57 ;  breakwater  at  montb  of  Saco  River,  Me.,  Saco  Kiver, 
Me.,  Portsmoutb  Harbor,  N.  H.,  58 ;  Cocheco  River,  N.  H.,  barbor  of  refiige  at  Little 
Harbor,  N.  H.,  59 ;  examination  and  survey,  60. 

In  chabqb  of  Maj.  Georqe  L.  Gillbspib,  Corps  of  Enginbbrs —     « 

Newbnryport  Harbor.  Mass., 60;  Merrimac River,  Mass.,  61 ;  Scitnate Harbor,  Ma88..0S^; 
Boston  Harbor,  Mass.,  63;  Ply  month  Harbor,  Mass.,  64;  Provincetown  Harbor, 
Mass.,  Lynn  Harbor,  Mass.,  65 ;  Maiden  River,  Mass.,  66;  harbor  of  refuge  at  Sandy 
Bay,  Cape  Ann,  Mass.,  67. 

In  charqb  of  Lieut.  Col.  George  H.  Elliot,  Corps  of  Enqineers— 

Harbor  of  refuge  at  Hyannis,  Mass.,  harbor  of  refuge  at  Nantucket^ass.,  68 ;  Woodla 
Holl  Harbor,  Mass.,  69;  Westport  Harbor,  Mass.,  Wareham  Harbor,  Mass.,  70; 
Taunton  River,  Mass.,  72;  Pawtucket  River,  R.  I.,  73;  Providence  River  and  Narra- 

gansett  Bay,  R.  L,  74 ;  Gretn  Jacket  Shoal,  Providence  River,  R.  I.,  Warren  River. 
L  I.,  Newport  Harbor,  R.  I.,  75 ;  harbor  of  refuge  at  Block  Island,  R.  I*f77 ;  Little 
Narragansett  Bay,  R.  I.,  harbor  of  refuge  at  Stonington.,  Conn.,  78;  Pawcatnok 
River,  R.  I.,  and  Conn.,  removing  sunken  vessels  or  craft  obstructing  or  endanger- 
ing nafvigation,  80. 

In  charge  of  Lieut.  Col.  D.  C.  Houston,  Corps  of  Engineers— 

Connecticut  River,  Mass.  and  Conn.,  81:  Thames  River,  Conn.,  82 ;  New  London  Har> 
bor.  Conn.,  Clinton  Harbor^  Conn.,  83;  New  Haven  Harbor,  Conn.,  Breakwater  a^ 
New  Haven,  Conn.,  84;  Milford  Harbor,  Conn.,  Housatonio  River^  Conn.,  85;  Bridge- 
port Harbor,  Conn.,  86;  Black  Rock  Harbor,  Conn..  Southport  Harbor,  Conn.,  #7 ; 
Norwalk  Harbor,  Conn.,  Port  Chester  Harbor,  N.  T.,  68j  New  Rochelle  Harbor,  N.  T., 
Echo  Harbor,  New  Rochelle,  N.  T.,  89 ;  Mamaroneck  Harbor,  N.  Y.,  Greenport  Har- 
bor, N.  T.,  Port  Jefferson  Harbor,  N.  T.,  90;  Flushing  Bay,  N.  T.,  East  Chester  Creek, 
N.Y.,91. 

In  charge  of  Lieut.  Col.  Walter  McFarland,  Corps  of  Engineers— 

Hudson  River,  N.  Y.,  92 ;  harbor  at  Saugerties,  N.  Y^  93 ;  harbor  at  Rondout,  N.  Y., 
Harlem  River,  N.  Y.,  94 ;  removing  obstructions  in  East  River  and  Hell  Gate,  N.  Y., 
95 ;  Newtown  Creek,  N.  Y.,  96 ;  Buttermilk  ChaneL  N.  Y.,  97 ;  Gowanus  Bay,  N.  Y., 
Gedney's  Channel,  N.  Y.,  98;  Sheepshead  Bay,  N.  Y.,  100 ;  Canarsie  Bay,  N.  Y., 
101;  Sumpawanus  Inlet,  N.  Y.,  Manasquan  River,  N.  J.,  102;  Shrewsbury  River, 
N.J..  103;  harbor  at  Eeyport,  N.  J.,  Mattawan  Creek,  N.  J.,  105;  Cheeeeqnakea 
Creel^N.  J.,  Raritan  Bay,  N.  J.,  106 ;  Raritan  River,  N.  J.,  107 ;  South  River,  N.  J., 
108;  Woodbridge  Creek,  N.  J.,  Rahway  River,  N.  J.,  109;  EUzabeth  River,  N.  J., 
channel  between  Staten  Island  and  New  Jersey,  110 ;  Passaic  River,  N.  J.,  111. 

In  charge  of  Lieut.  Col.  Henrt  M.  Robert,  Corps  of  Engineers — 

Delaware  River  from  Trenton,  N.  J.,  to  its  mouth,  113 ;  Delaware  River  at  Schooner 
Ledge,  Delaware  River  near  Cherry  Island  Flats,  115 ;  Frankf ord  Creek,  Pa.,  Schuyl- 
kill River,  Pa.,  116;  ice-harbor  at  Marcus  Hook,  Pa.,  117;  ice-harbor  at  the  head 
of  Delaware  Bay,  Del.,  construction  of  iron  pier  in  Delaware  Bay,  near  Lewes,  Del., 
118;  Delaware  Breakwater  Harbor,  Del.,  119;  Rancocas  River,  N.  J.,  120;  Wood- 
buij  Creek,  N.  J.,  Mantua  Creek,  N.  J.,  Raccoon  River,  N.  J.,  121 ;  Salem  River, 
N.  J.,  Cohansey  Creek,  N.  J.,  122 :  removal  of  wrecks  from  Delaware  Bay  and  River, 
removing  sunken  vessels  or  crait  obstructing  or  endangering  navigation.  United 
States  commission  advisory  to  the  board  of  harbor  commissioners  of  PhilMelplua.. 
Pa.,  123. 
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IiCHASGs  OF  Mb.  William  F.  Smith,  U.  S.  Agent— 

Ximiee  River,  N.  J.,  Wilmington  Harbor,  Del.,  124;  ice-harbor  at  New  Castle,  Del., 
l&;  Dock  Creek,  Del.,  Samt  Jones  River,  Del.,  126;  Mispillion  Creek,  Del.,  127; 
Broadkiln  River,  Del.,  Broad  Creek,  Del.,  from  ite  month  to  Lanrel,  128 ;  Indian 
Rirer,  DeL,  Soaqnehanna  River  above  and  below  Havre  de  Grace,  Md.,  129 ;  Chester 
Biver  at  Kent  Island  Narrows,  Md.,  Chester  River  from  Spry's  Landing  to  Cmmp- 
toQ,  Hd.,  130;  Corsica  Creek,  Md.,  Q|}optank  River,  Md.,  131;  Wicomico  River, 
Md.,  Upper  Thoronghfiare,  between  Deil's  Island  and  the  mainland,  Md.,  132. 

IX  CHABGS  OV  LDEXTT.  COL.  WiLLlAM  P.  CraIOBILL,  CORPS  OF  ENGINEERS— 

Pit^isco  River  and  channel  leading  to  Baltimore^d.,  133 ;  harbor  at  Annapolis,  Md., 
134;  removing  sunken  vesBcls  or  craft  obstructing  or  endangering  navigation,  135. 

hr  CHARGE  OF  Maj.  Pbter  C.  Hains,  Corps  of  Engineers,  Bvt.  Lieut.  Col., 

u.  a  A.— 

flaibonat  Washington  and  Georgetown,  D.  C,  135:  Potomac  River  at  Washington, 
D.  C,  136;  James  River,  Ya.,  137;  Shenandoah  River,  W.  Va.,  139. 

br  charge  of  Mb.  8.  T.  Abert,  U.  S.  Agent— 

Chmnel  at  Mount  Vernon,  Va.,  139 ;  Neabsco  Creek,  Va. ;  Breton  Bay,  Leonardtown, 
Md.,  140;  Nomini  Creek,  Va. :  harbor  at  entrance  of  Saint  Jerome's  Creek,  Md., 
141 ;  Rappahannock  River,  Va. ;  Totnsky  River,  Va.,  142 j  Urbana  Creek,  Va. ; 
Mattaponi  River,  Va.,  143 ;  Pamonk^  River,  Va. ;  York  River,  Va.,  144 ;  Chicka- 
hominv  River,  Va.,  145:  Staunton  River,  Va.,  145,  146 :  Dan  River,  between  Mad- 
ison. N.  C,  and  Danville,  Va.,  146:  Roanoke  River,  N.  C;  French  Broad  River, 
K.  C.,  147;  examination  aqueduct  oridge,  148. 

Ix  charge  of  Caft.  F.  a.  Hinman,  Corps  of  Engineers — 

Htrbor  at  Norfolk^  Va.,  148;  approach  to  Norfolk  Harbor  and  the  (Norfolk)  Navy- 
Ysrdf  between  Lambert's  Point  and  Fort  Norfolk,  Va.,  149;  Appomattox  River, 
Vs.,  150;  Nottaway  River,  Va.,  151;  Black  water  River,  Va.,  Archer's  Hope  River, 
Vs.,  lost;  North  Landing  River,  Va.  and  N.  C,  153;  Edenton  Bay,  N.  C,  Currituck 
Sound,  Coa^Jok  Bay,  and  North  River  Bar,  N.  C,  154 ;  Meherrin  Kiver,  N.  C^  155; 
Pamplioo  and  Tar  nvers,  N.  C,  156;  Yadkin  River,  N.  C,  157 ;  Scuppemong  River, 
K.  C,  158;  removing  simken  vessels  or  craft  obetructing  or  endangering  naviga- 
tion. 159. 

br  CHARGE  OF  Capt.  Wiluam  H.  Bixby,  Corps  of  Engineers^ 

Coatentnea  Creek,  N.  C.  159;  Tient  River,  N.  C,  160;  Neuse  River,  N.  C.  162;  in- 
limd  navigation  from  New  Berne  to  Beaufort  Harbor,  via  Clubfoot,  Harlowe,  and 
Kewport  nvers,  N.C.,  1^  harbor  at  Beaufort,  N.  C,  164;  New  River,  N.  C,  165; 
Cape  Fear  River,  above  Wilmington,  N.  C,  166 ;  Cape  Fear  River,  below  Wilming- 
toiL  N.  C,  168 ;  Great  Pe  Dee  River,  S.  C,  169;  Waocemaw  River,  8.  C,  170;  harbor 
st  Georgetown,  S.  C.  172;  Santee  River,  S.  Cf.,  173;  Wateree  River,  8.  C,  174;  re- 
noving  sunken  vessels  obstructing  or  endangering  navigation,  175. 

br  CHARGE  OF  CoL.  Q.  A.  GnxMORB,  Corps  of  Engineers,  Bvt.  Maj.  Gen.,  U. 

8.  A.—  ♦ 

Chadeeton  Harbor,  8.  C,  176:  Wappoo  Cut,  8.C.,  178;  Ashlev  River,  8.  C.  Edisto 
Rirer,  S.C.,  179;  Salkiehatchie  Kiver.  S.C.,  180;  Savannah  Harbor  and  River, 
Oa.,  181;  Savannah  River,  Ga.,  183;  Savannah  River  above  Augusta,  Ga.,  184; 
8sint  Augustine  Creek  (Thunderbolt  River),  Ga.,  Romerly  Marsh,  Ga..  185 ;  Alta- 
naha  River,  Ga.,  186 ;  Brunswick  Harbor,  Ga.,  187 ;  entrance  to  Cumberland  Sound, 
Ga.  and  FIa.,  189 ;  inside  passage  between  Femandina  and  Saint  John's  River,  Fla., 
190. 

Il  CHARGE  OF  FiRST  LlEUT.  Wlf.  M.  BlACK,  CORPS  OF  ENGINEERS— 

Bitot  John's  Biver,  Fla.,  190 ;  Upper  Saint  John's  River,  Fla.,  191 ;  Volusia  Bar,  Fla., 
Timpa  Bay,  Fla.,  192 :  Apalachioola  Bay,  Fla..  193 :  Suwanee  River,  Fla.,  Key 
West  Harbor,  FIa.,  194 ;  Pease  Creek,  Fla.,  harbor  at  Cedar  Keys.  Fla..  Manatee 
SiTer,  Fla^  195 ;  Caloosahatchie  River,  Fla.,  Apalachioola  River,  Fla.,  196 ;  With- 
laeooehee  Kiver,  Fla.,  removing  sunken  vessels  or  craft  obstructing  or  endangering 
nsyigatioii,  197. 
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In  charge  of  Capt.  R.  L.  Hoxie,  Corps  of  Engineers— 

Ocmnl^^  River,  6a.,  Oconee  River,  Ga.,  198 ;  Flint  River,  Ga.,  Oostenanla  and  Coosa- 
wattee  rivers,  Ga.,  199;  Coosa  River.  Ga.  and  Ala.,  Chattahoochee r River,  Ga.  and 
Ala.,  200^  Alabama  River,  Ala.,  TaHapoosa  River,  Ala.,  201 ;  Cahaba  River,  Ala., 
202;  Conecuh— Escambia  River,  Fla.  and  Ala.,  Choctawhatchee  River,  Fla.  and 
Ala.,  203;  Bayon  La  Grange,  Fla.,  harbor  at  Pensacola,  Fla,  :2D4. 

In  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers — 

Mobile  Harbor,  Ala.,  205;  Warrior  River,  Ala.,  Tombi^bee  River,  from  Fulton  to 
Vienna,  206;  Tombigbee  River,  below  Vienna,  207;  Black  Warrior  River,  from 
Tuscaloosa  to  Daniers  Creek,  Ala.,  Old  Town  Creek,  Miss.,  Noxubee  River,  Miss., 
208;  Pascagonla  River,  Miss.,  harbor  at  Biloxi  Bay,  Miss.,  209;  Horn  Island  Pass, 
Miss.,  Pearl  River,  Miss.,  below  Jackson,  Pearl  River,  Miss.,  from  Jackson  to  Car- 
thage, 210;  Pearl  River,  Miss.,  between  Edinburg  and  Carthage,  211;  examina- 
tions and  surveys,  211. 

In  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers— 

Inspection  of  the  improvement  at  the  South  Pass  of  the  Mississippi  River,  212;  Amite 
River,  La.,  Tangipahoa  River,  La.,  213;  Tchefuncte  River,  La.,  214;  Tiokfaw 
River,  La.,  Bayou  Teche,  La.,  215 ;  connecting^  Bayou  Teche  with  Grand  Lake  at 
Charenton,  La.,  216;  Bayou  Black,  La.,  217;  Bayou  Courtableau,  La.,  218;  Bayon 
Terrebonne,  La.,  Bayou  La  Fourche,  La.,  219 ;  Calcasieu  River,  La.,  Calcasieu  Pass, 
La.,  220;  Sabine  Pass,  Tex.,  221;  Sabine  River,  La.  and  Tex.,  Neches  River,  Tex., 
222;  removing  sunken  vessel  or  craft  obstructing  or  endangering  navigation,  223. 

In  charge  of  Maj.  8.  M.  Mansfield,  Corps  of  Engineers,  Byt.  Lieut.  Col., 
U.  8.  A.— 

Entrance  to  Galveston  Harbon  Tex.,  223;  ship-channel  in  Galveston  Bay,  Tex., 
Trinity  River,  Tex.,  224;  Buffalo  Bayou,  Tex.,  channel  over  the  bar  at  the  mouth 
of  Brazos  River,  Tex.,  Pass  Cavado  Inlet,  to  Matagorda  Bay,  Tex.,  225:  Aransas 
Pass  and  Bay,  up  to  Rookport  and  Corpus  Christ!,  Tex.,  harbor  at  Brazos  Santiago, 
Tex.,  226;  protection  of  nver-bank  at  Fort  Brown,  Tex.,  227. 

WESTERN  RIVERS. 

In  charge  of  Capt.  Eric  Bergland,  Corps  of  Engineers^ 

Red  River,  La.  and  Ark.,  227;  survey  of  Bayou  Pierre,  La.,  Cypress  Bayou,  Tex.  and 
La.,  229;  Cane  River,  La.,  Loggy  Bayon,  Lake  Bistenean,  and  the  Doroheat,  La., 
Onaohitte  and  Black  rivers.  Ark.  and  La.,  230;  Bayou  Bartholomew,  La.  and  Ark., 


Big  Black  River,  Miss.,  Big  Hatohee  River,  Tenn.,  236;  South  Forked  Deer  River, 
Tenn.,  water-gauges  on  the  Mississippi  River  and  it  principal  tribatarios,  237. 

In  charge  of  Capt.  H.  S.  Taber,  Corps  of  Engineers— 

Removing  obstructions  in  Arkansas  River,  Ark.,  Arkansas  River  at  Pine  Blu£^  Ark., 
238;  BMk  River,  Ark.  and  Mo.,  White  River,  Ark.,  240 ;  White  River,  above  Buf- 
falo Shoals,  Ark.,  241;  Saint  Francis  River,  242;  Saline  River,  Ark.,  I/Angoille 
River,  Ark.,  243;  surveys,  244. 

In  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers— 

Removing  snags  and  wrecks  from  the  Missisainpi  and  Missouri  rivers,  244;  Osage 
River,  Kans.  and  Mo.,  246;  Gasconade  River,  Mo.,  247. 

Mississippi  River  Cosoossion « 247 

Missouri  River  Commission ...»..«. 248 

In  charge  of  Capt.  C.  B.  Sears,  Corps  of  Enginkbrs— 

Improvement  of  the  Missouri  River  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mont.,  248. 

In  charge  of  Capt.  James  B.  Qxtinn,  Corps  of  Engineers— 
Improvement  of  Yellowstone  River,  Mont,  and  Dak.,  249. 


CONTENTS.  V 

iMCBAMSE  OF  MaJ.  O.  H.  ERNST,  CORPS  OF  EKGINBSRft— 

jMfmvement  of  the  Mississippi  River  from  the  month  of  the  Illinois  to  the  month  of 
tbe  Ohio,  d49. 

If  CHABOB  OF  CaPT.  E.  H.  RUFFNER,  CORPS  OF  EKOIKSERS— 

ImproTement  of  tbe  Mississippi  River  from  Des  Moines  Rapids  to  the  month  of  Bli- 
BMB  River,  249. 

Isr  cHAsox  OF  Maj.  Alexander  Mackenzie,  Corps  of  Engineers — 

Upper  Mississippi  River,  operations  of  snag-boats  and  dredge-boats,  Mississippi  River 
from  Saint  Panl  to  Des  Moines  Rapids,  250;  Mississippi  River  from  Des  Moines 
Bipids  to  month  of  the  Illinois  River,  harbor  of  refage  in  Lake  Pepin,  at  Stock- 
holin,  Wis.,  harbor  of  refage  in  Lake  Pepin,  at  Lake  City,  Minn.,  251;  removal  of 
W  in  Mississippi  River  opposite  Dnbnqne,  lowa^  ioe-harbor  at  Dnbnqne.  Iowa, 
Bock  Island  Rapids,  Mississippi  River,  252 ;  Des  Moines  Rapids,  Mississippi  River, 
253;  operating  and  care  of  Des  Moines  Rapids  Canal,  dry-dock  at  Des  Moines  Rap- 
ids Canal,  254. 

Isr  CHABOB  ox  Maj.  Charles  J.  Allen,  Corps  of  Enoinxers— 

Preservation  of  Falla  of  Saint  Anthony,  Minn.,  255 ;  Mississippi  River  above  the  Falls 
of  Saint  Anthony,  Minn.,  256 ;  constmction  of  lock  and  dam  on  Mississippi  River 
ftl  Meeker's  Island,  Minn.,  257:  Chippewa  River,  Wis.,  258:  Chippewa  Kiver  at 
Yellow  Banks,  Wis.,  Saint  Croiz  River  below  Taylor's  Falls,  Minn,  and  Wis.,  259 ; 
Minneeota  River,  Minn.,  260;  Red  River  of  the  North,  Minn,  and  Dak.,  261 ;  look 
md  dam  at  Goose  Rapids  on  Red  River  of  the  North,  Minn,  and  Dak.,  262 ;  reser- 
Toirs  npon  the  headwaters  of  the  Mississippi  River,  263 ;  surveys  for  reservoirs  at 
the  soorcee  of  the  Mississippi,  Saint  Croix,  Chippewa,  and  Wisconsin  rivers,  264. 

If  CHAROX  OF  Lieut.  Col.  J.  W.  Barlow,. Corps  of  Engineers— 

Tnmessee  River,  264:  Cumberland  River,  266 ;  Hiawassee  River,  267 ;  French  Broad 
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MoQongahela  River,  AUeghenv  River,  Pa.,  dam  at  Herr's  Island,  Allegheny  Kiver, 
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operating  and  care  of  locks  and  dams  on  the  Mnskingnm  River,  Ohio,  harbor  of 
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Ky.,  284 :  Guyandotte  River,  W.  Va.,  Little  Kanawha  River,  W.  Va.,  286 ;  Buok- 
kionon  River,  W.  Va.,  286. 
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Minia,  Minn.,  289. 
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313 ;  Grand  Haven  Harbor,  Mich.,  Grand  River,  Mich.,  Black  Lake  Harbor,  Mich., 
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Thunder  Bay.  Mich.,  harbor  at  Au  Sable,  Mich.,  321 ;  Saginaw  River,  Mich.,  har- 
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329 ;  Sandusky  City  Harbor,  Ohio,  330 ;  Sandusky  River,  Ohio,  331 ;  Huron  Harbor, 
Ohio,  Yennillion  Harbor,  Ohio,  332 ;  mouth  of  Black  River,  Ohio,  333 ;  Rocky  River, 
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United  States  (Norfolk)  navy-yara,  between  Lambert's  Point  and  Fort  Norfolk, 
Ya.,  956 ;  Appomattox  River,  Ya.,  958;  Nottoway  River,  Ya.,  961 ;  Blaokwater 
River,  Ya.,  961 ;  Archer's  Hope  River,  Ya.,  962;  North  Landing  River,  Ya.  and  N. 
C,  962;  Edenton  Bay,  N.  C^  963 ;  Corritnck  Soond.  Coai^jok  Bay,  and  North  River 
Bar,  N.  C,  965:  Meherrin  Kiver,  N.  C,  965;  Pamhoo  and  Tar  rivers,  N.  C,  966 ; 
Yadkin  River,  N.  C,  967 ;  Scnppemong  River,  N.  C,  969 ;  removing  sanken  vessels 
or  craft  obstructing  or  endangering  navigation,  970. 

APPENDIX  L. 

REPORT  OF  CAPT.  WILLIAM  H.  BDCBY,  CORPS  OF  ENGINEERS. 

lMPRoyEMENTS.~Contentnea  Creek,  N.C.,  973;  Trent  River,  N.  C,  976 ;  Nense  River, 
N.C.,  979;  inland  navigation  from  New  Berne  to  Beaufort  Harbor,  via  Clubfoot, 
Harlowe^  and  Newport  rivers.  N.  C,  983;  harbor  at  Beaufort,  N.  C,  986;  New 
River,  N.  C,  991 ;  Cape  Fear  River,  above  Wilmington,  N.  C,  995 ;  Cape  Fear  River, 
below  Wilmington,  N.  C,  1000 ;  Great  Pe  Dee  River,  S.  C,  1017 ;  Waccemaw  River, 
S.  C,  1022 ;  harbor  at  Georgetown,  S.  C,  1027 ;  Santee  River,  S.  C,  1030 ;  Wateree 
RLver,  S.  C.,  1053;  removing  sunken  vessels  obstructing  or  endangering  naviga- 
tion, 1060. 

APPENDIX  M. 

REPORT  OF  COL.  Q.  A.  GILLMORE,  CORPS  OF  ENGINEERS,  BVT.  MAJ. 

GEN.,  U.  S.  A. 

Improvements.— Charleston  Harbor,  S.  C,  1063:  Wappoo  Cut,  S.C.,  1077;  Ashley 
River,  S.C.,  1080;  Edisto  River,  S.C.,  1082;  Salkiehatchie  River,  S.  C,  1084:  Sa- 
vannah Harbor  and  River,  Ga.,  1086;  Savannah  River,  Ga.,  1098 ;  Savannah  River 
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APPENDIX  K 
KEPOBT  OP  LIEUT.  WILLIAM  M.  BLACK,  CORPS  OF  ENGINEERS. 

lMFBoyx]aDffT8.^Saint  John's  River,  Fla.,  1125;  Upper  Saint  John's  River,  Fla.,  1133; 
VoloslA  Bar,  Fla.,  1135;  Tampa  Bay,  Fla.,  1137;  Apalachicola  Bav,  1140;  Sawanee 
Birer.  Fla.,  1143;  Key  West  Harbor,  Fla.,  1144;  Pease  Creek,  Fla.,  1146;  harbor 
At  Cedar  Keys,  Fla.,  1148;  Manatee  River,  Fla.,  1150;  Caloosahatchie  River,  Fla., 
1153;  Apalachicola  River,  Fla.,  1153;  Withlaoooohee  River,  Fla.,  1155;  removing 
flunken  veasels  or  craft  obstructing  or  endangering  navigation,  1157. 

APPENDIX  O. 

REPORT  OF  CAPT.  R,  L.  HOXIE,  CORPS  OF  ENGINEERS. 

lM?ioys]CxnTS.—/)cmnlgee  River,  Ga.,  1159:  Oconee  River,  Gkk,  1161:  Flint  River. 
Qsb,  IIC^  Oostenanla  and  Cooeawattee  nvers,  Ga..  1165;  Coosa  River,  Ga.  ana 
Ala.,  1165;  Chattahoochee  River,  Ga.  and  Ala.,  1168;  Alabama  River,  Ala.,  1171; 
Tallapoosa  River,  Ala.,  1172 ;  Cahaba  River,  Ala.,  1173 ;  Conecnh — ^Esoambia  Riyer, 
Fla.  and  Ala.,  1175 ;  Choctawhatchee  River,  Fla.  and  Ala.,  1176;  Bayon  La  Grange, 
FU.,  1178;  harbor  at  Pensacola,  Fla.,  1179. 

APPENDIX  P. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

IxptovEXKin«.~Hobile  Harbor,  Ala.,  1183;  Warrior  and  Tombigbee  rivers,  Ala. 
and  Miss..  1193;  Tombigbee  River,  1196 ;  Black  Warrior  River,  from  Toscaloosa  to 
Duiiel's  Creek,  Ala.,  1199;  Old  Town  Creek,  Miss.,  1200;  Noxnbee  River,  Miss.. 
1201 ;  Pascagonla  River,  Miss.,  1203 ;  harbor  at  Biloxi  Bay>  Miss.,  1205 ;  Horn  Island 
Paas,  Miss.,  1206 :  Pearl  River,  Miss.,  below  JacksoD,  1207 ;  Pearl  River,  Miss.,  from 
Jackson  to  Cartnage,  1212;  Pearl  River,  Miss.,  between  Edinburg  and  Carthage, 

BXAXDIATIONS  AND  SUBVEYS. — Pascagonla  River,  Miss.,  from  the  mills  at  Moss  Point 
down  to  tiie  anchorMre  in  the  bay,  with  a  view  to  securing  a  nniform  depth  of  13 
feel  of  water,  1215;  Wacissa  River,  Fla.,  1220. 

APPENDIX  Q. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 
iKBPicnov.^Improvement  at  the  South  Pass  of  the  Mississippi  River,  1225. 

APPENDIX  R. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

bDOViMSircs.— Amite  River,  La.,  1239;  Tangipahoa  River,  La.,  1241;  Tchefonote 
Biver,  La.,  1242;  Tickfaw  Kiver,  La.,  1244;  Bayon  Teohe.  La.,  1245:  connecting 
BayoQ  Tecne  with  Grand  Lake  at  Charenton,  La.,  1259;  Bayon  Black,  La.,  1261; 
BayoQ  Conrtablean,  La.,  1263;  Bayon  Terrebonne,  La.,  1264;  Bayon  La  Fonrche, 
U.,  1266;  Calcasieu  River,  La..  1276;  Calcasieu  Pass.,  La.,  1277;  Sabine  Pass, 
Tex.,  1278;  Sabine  River,  La.  and  Tex.,  1287;  Neches  River,  Tex.,  1288;  removing 
^uUton  veesels  or  craft  obstructing  or  endangering  navigation,  1290. 

APPENDIX  S. 

KEPORT  OF  MAJ.  8.  M.  MANSFIELD,  CORPS  OF  ENGINEERS,  BVT.  LIEUT, 

COL.,  U.  8.  A. 

IicPBOVKaaENTq.~Entranoe  to  Galveston  Harbor,  Tex.,  1291;  ship-channel  in  Galves- 
ton Bay,  Tex.,  1322:  Trinity  River,  Tex.,  1323;  Buffalo  Bayou,  Tex.,  1325;  chan- 
nel over  the  bar  at  the  mouth  of  Brazos  River,  Tex.,  1327 ;  Pass  Cavado  Inlet  to 
Matagorda  Bay,  Tex.,  1328;  Aransas  Pass  and  Ba:^  up  to  Rockport  and  Corpus 
Christi,  Tex.,  1330;  harbor  at  Brazos  Santiago,  Tex.,  1334;  protection  of  river- 
bank  at  Fort  Brown,  Tex.,  1336. 
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APPENDIX  T. 

REPORT  OF  CAPT.  ERIC  BERGLAND,  CORPS  OP  ENGINERS. 

lMPROYEMEHT8.~Red  River,  La.  and  Ark.,  1337 ;  survey  of  Bayoa  Pierre,  La.,  1343  f 
Cypreee  Bayon,  Tex.  and  La.,  1347 ;  Cane  River,  La.,  1349 ;  Loggy  Bayou,  Lake 
Bmteneaa  and  the  Oorcheat,  La.,  1350 ;  Oaachita  and  Black  rivers,  Ark.  and  La., 
1351 ;  Bayoa  Bartholomew.  La.  and  Ark.,  1353 ;  Bayon  Bceof;  La.,  1354 ;  Tensas  River 
and  Bayon  Macon,  La.,  1355 ;  Bayon  lyArbonne,  La.,  1356 ;  Yazoo  River,  Miss., 
1357;  Big  Sunflower  River,  Miss..  1359;  Tchnla  Lake,  Miss.,  1360;  Tallahatchee 
River,  Miss.,  1361 ;  Yallabusha  River,  Miss.,  1362;  Steele's  Bayon.  Miss.,  1363 ;  Big 
BlackRiver,  Miss.,  1365;  Big  HatcheeRiver,Tenn.,  1366;  Sonth  Forked  Deer  River, 
Tenn.,  1367 ;  water-gauges  on  the  Mississippi  River  and  its  principal  tributaries, 
1368. 

APPENDIX  U. 

REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OP  ENGINEERS. 

iMPROYKMiirTS. — ^Removing  obstmotious  in  Arkansas  River.  Ark.,  1371;  Arkansas- 
River  at  Pine  Bluf^Ark.,  1375 ;  Black  River,  Ark.  and  Mo.,  1377 ;  Whit«  River, 
Ark.,  1378;  White  River  above  Buffalo  Shoals,  Ark.,  1381;  Saint  Francis  River, 
1382;  Saline  River,  Ark.,  1387 :  L'AngniUe  River,  Ark.,  1388. 

SuByxTS.^Survey  of  Arkansas  River,  Ark.,  from  Little  Rock  to  its  mouth.  1389; 
continuation  of  the  survey  of  Arkansas  River  from  Wichita,  Kans.,  to  Fort  Gibson, 
Ind.  T.,  1391. 

APPENDIX  V. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvkmentb. — ^Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri 
rivers,  1393 ;  Osage  River,  Kans.  and  Mo.,  1395 ;  Gasconade  River,  Mo.,  139$. 

APPENDIX  W. 

REPORT  OP  CAPT.  JAMES  B.  QUINN,  CORPS  OP  ENGINEERS. 
IMPBOYEMKXT.—Tellowstone  River,  Mont,  and  Dak.,  1399. 

APPENDIX  X. 

REPORT  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS. 

Improykmskts. — Upper  Mississippi  River,  ox>eration8  of  sna^-boats  and  dred{;e-boats^ 
1403 ;  Mississippi  River  from  Saint  Paul  to  Des  Moines  Kapids,  1412 ;  Mississippi 
River  from  Des  Moines  Rapids  to  month  of  the  Illinois  River,  1422 ;  mirbor  of  ref- 
uge in  Lake  Pepin,  at  Stockholm,  Wis.,  1422 ;  harbor  of  refuge  in  Lake  Pepin,  at 
Lake  City,  Minn.,  1424 ;  removal  of  bar  in  Mississippi  River  opposite  Dubu<}ue, 
Iowa,  1424 ;  ice-harbor  at  Dobuqne,  Iowa,  1426 ;  Rock  Island  Kapids,  Mississippi 
River,  1427 ;  Des  Moines  Rapids,  Mississippi  River,  1465 ;  operating  and  care  or 
Des  Moines  Rapids  Canal,  1468 ;  dry-dock  at  Des  Moines  Kapids  Canal,  1477. 

APPENDIX  Y, 

REPORT  OF  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvkmentb. — ^Preservation  of  Falls  of  Saint  Anthony,  Minn.,  1479 ;  MiMissippi 
River  above  the  Falls  of  Saint  Anthony,  Minn.,  1483;  constroction  of  lock  and  dam 
on  Mississippi  River  at  Meeker's  Island,  Minn.,  1485 ;  Chippewa  River,  Wis.,  1486; 
Chippewa  River  at  Yellow  Banks,  Wis..  1488;  Saint  Croix  River  below  Taylor^s 
Falls,  Minn,  and  Wis.,  1490;  Minnesota  River,  Minn.,  1494:  Red  River  of  the  North, 
Minn,  and  Dak.,  1496;  lock  and  dam  at  Goose  Rapids  on  Ked  River  of  the  North, 
Minn,  and  Dak.,  1500 ;  reservoirs  upon  the  headwaters  of  the  Mississippi  River, 
1501  ^surveys  for  reservoirs  at  the  sources  of  the  Mississippi,  Saint  Croix,  Cnippewa^ 
and  WisconiBin  rivers,  1507. 
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APPENDIX  Z. 

REPORT  OP  LIEUT.  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

IimoTSMBNTS. — ^Tennessee  River,  1509;  Cnmberland  Riyer,  1515;  HiawaaseeRlTeT, 
1519;  French  Broad  River,  Tenn.,  1520;  CliDch  River,  TenD.,  1521;  Dock  River, 
TenzL,  IS^;  Caney  Fork  River,  Tenn.,  1523;  Little  Tezmeasee  River,  Tenn.,  1524; 
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APPENDIX  A  A.  ^ 

£EPORT  OF   LIEUT.  COL.  WILLIAM  E.  MERRILL,  CORPS  OF  ENGINEERS, 

BVT.  COL.,  U.  S.  A, 

iMPtOYXMSNTS. — Ohio  River,  1528;  Opeiatinf^  and  care  of  Davis  Island  Dam,  Ohio 
River,  1540 ;  Monon>cahela  Biver,  W.  Ya.  and  Penn.,  1542 ;  Operating  and  care  of 
LoekandDam  No.  9,  Mononji^ahela  River,  1543;  Allegheny  River,  Pa.,  1544:  Dam 
ftt  Kerr's  Island^  Allegheny  River,  1545;  ice-harbor  at  month  of  Mnskingnm  Biver, 
Ohio,  1546 ;  Mnskingnm  River,  Ohio,  1547 ;  operating  and  care  of  locks  and  dams 
on  the  Mnskingnm  River,  Ohio,  1.548;  harbor  of  refhge  near  Cincinnati,  Ohio, 
1549;  harbor  of  refnge  at  month  of  Great  Kanawha  River,  W.  Va.,  1550. 

EXAMDTATION  AND  SURYKT.—Mnskingnm  River,  Ohio,  1551. 

APPENDIX  B  B. 

REPORT  OF  MAJ.  AMOS  STICKNET,  CORPS  OF  ENGINEERS. 

iMPBOi^yMKNTS.— Falls  of  the  Ohio  River  at  LonisviUe,  Ky.,  1569;  Indiana  Chnte, 
Falls  of  the  Ohio  River,  1572;  Lonisville  and  Portland  Canal,  1574 ;  Wabash  River, 
Ind.  and  111.,  1582;  White  River,  Ind.,  1586. 

APPENDIX  0  0. 

REPORT  OF  UEUT.  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

IifraoTKifK2rr8.~Great  Kanawha  River,  W.  Va.,  1589;  Elk  River,  W.  Va.,  1596; 
New  River,  from  the  month  of  Wilson,  in  Grayson  Connty,  Va.,  to  the  month  of 
Qreenbrier  River,  W.  Va.,  1599. 
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BEPOBT  OF  CAPT.  JAMES  C.  POST,  CORPS  OF  ENGINEEBS. 

iMPXOyxBfXNTS. — Kentucky  River,  Ey.,  1603 ;  operating  and  keeping  in  repair  locKs 
and  dams  on  the  Kentucky  River,  Ky.,  1610 ;  Tradewater  River,  Ky.,  1617 ;  Big 
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Stnrgeon  Bay  Canal,  Wl8^1660 ;  Ahnepee  Harbor,  Wis.,  1662:  Kewannee  Harbor^ 
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APPENDIX  G  G. 

REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

IifPROVXMKNTS.—Harbor  of  refhee,  Milwaukee  Bay,  Wis.,  1679:  Milwaukee  Harbor, 
Wis.,  1680;  Racine  Harbor,  Wis.,  1682;  Kenosha  Harbor,  Wis.,  1684;  Wankegan 
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REPORT  OF  MAJ.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

IifPBOTBincNTS.-— Chicago  Harbor,  HI.,  1701;  Calamet  Harbor,  HI.,  1704;  Illinois 

River,  1705;  Calumet  River,  1707. 
SuBVETS.— For  Hennepin  Canal,  1706. 
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Harbor,  Mich.,  1762;  Muskegon  Harbor,  Mich.,  1764;  Grand  Haven  Harbor,  Mich., 
1766;  Grand  River,  Mioh^  1767;  Black  Lake  Harbor,  Mich.,  1768:  Sangaj^ck  Har- 
bor*  Mich.,  1769 ;  South  Haven  Harbor.  Mich.,  1770 ;  Saint  Josepn  Harbor,  Mich., 
1771 ;  Michigan  City  Harbor,  Ind.,  1774. 
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REPORT  OF  LIEUT.  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS,  BVT.  BRIG. 

GEN.,  U.  8.  A. 
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IifPRoysMENTS.— Hay  Lake  Channel,  Saint  Mary's  River,  Mich.,  1777;  Saint  Mary's 
Falls  Canal  and  River,  Mich.,  1783 ;  operating  and  care  of  Saint  Mary's  Falls  Canal, 
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Canal,  Mich.,  1838;  Clinton  River,  Mich ,  1842;  Detroit  River,  Mich.,  1842. 
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iMPBOYXMZirrs.— Ogdensbnrg  Harbor,  N.  Y.,  1895;  Grass  River  at  Massena,  N.  Y.^ 
1896 :  Breakwater  at  Rouse's  Point,  Lake  Champlain,  N.  Y.,  1899;  Swan  ton  Har- 
bor, Yt.,  1901 ;  Plattsburg  Harbor,  N.  Y.,  1902 ;  Burlington  Harbor,  Yt,  1903 ;  Otter 
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APPENDIX    F. 


IMPROVEMENT  OF  DELAWARE  AND  SCHUYLKILL  KIVEBS,  AND  OK  RIVERS 
IX  KEW  JERSEY— HARBOR  IMPROVEMENTS  IN  DELAWARE  RIVER  AND 
aAY-CONSTRUCTION  OF  PIER  AT  LEWES-DELAWARE  BREAKWATER. 


UPORT  OF  LIEUTENANT  COLONEL  BE  NET  M.  ROBERT,  CORPS  OF  EN- 
GINEERS, OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
30,  1886,   HTITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1  Delaware  River  from  Trenton,  New 
Jersey,  to  ita  month. 

t  Delaware  River  at  Schooner  Ledge. 

I  Delaware  River  near  Cherry  Island 
FlatB. 

i  Frankford  Creek,  Pennsylvania. 

i  8chnylkill  River,  Pennsylvania. 

I  lee-Harbor  at  Marcus  Hook,  Pennsyl- 
vania. 

7.  ice-Harbor  at  the  head  of  Delaware 
Bay,  Delaware. 

I  Constmction  of  iron  pier  in  Delaware 
Bay,  near  Lewes,  Del. 

SL  Delaware  Breakwater  Harbor,  Dela- 
ware. 


10.  Rancocas  River,  New  Jersey. 

11.  Woodbury  Creek,  New  Jersey. 

12.  Mantua  Creek,  New  Jersey. 
Raccoon  River,  New  Jersey. 
Salem  River,  New  Jersey. 
Cohansey  Creek,  New  Jersey. 
Removal  of  wrecks  from  Delaware 

Bay  and  River. 

Removing  sunken  vessels  or  crafb 
obstructing  or  endangering  navi- 
gation. 

United  States  commission  advisory 
to  the  board  of  harbor  commis- 
sioners of  Philadelphia,  Pennsyl- 
vania. 


13. 
14. 
15. 
16. 

17. 


18. 


United  States  Engineer  Office, 

Philadelphia^  Pa.^  July  29,  1886. 

SiB:  I  have  the  honor  to  traDsmit  herewith  aDnual  reports  for  the 
fls^  year  ending  June  30,  1886,  of  the  river  and  harbor  works  under 
By  charge. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut  Col.  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


F  I. 

IMPROVEMENT  OF  DELAWARE  RIVER  FROM  TRENTON,  NEW  JERSEY,  TO 

ITS  MOUTH. 

The  river  and  harbor  act  of  July  5, 1884,  contained  an  appropriation 
tf  1200,000  for  improving  Delaware  River  from  Trenton,  N.  J.,  to  ita 
BOQth,  "provided  that  not  exceeding  $10,000  of  said  sum  shall  be  ex- 
P^ded  above  Bridesburg.'' 

51 B  '801 
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A  project  was  submitted  January  23,  1885,  by  a  Board  of  Engineers 
for  <'the  permanent  improvement  of  Delaware  River  and  Bay,"  which 
was  published  in  the  Report  of  the  Chief  of  Engineers  for  1885,  page 
822.  Tbe  expenditure  of  the  appropriation  of  July  5, 1884,  has  been  in 
accordance  with  approved  projects  and  the  recommendations  of  this 
Board.  i 

During  the  past  fiscal  year  the  following  operations  have  been  in 
progress : 

(1)  Survey  of  the  Delaware  River  above  Bridesburg. 

(2)  Examinations  at  points  between  the  upper  end  of  Petty's  Island 
and  Delaware  Bay,  where  there  is  now  a  less  depth  than  26  feet  at  mean 
low  water  and  a  less  width  of  channel  than  600  feet,  to  determine  the 
character  of  the  bottom  and  substratum  of  the  river  both  in  channels 
to  be  improved  and  over  are^s  to  be  occupied  by  proposed  dikes;  tidal 
observations  at  the  same  points,  to  determine  the  duration,  direction, 
and  velocity  of  the  flood  and  ebb  tides  ;  and  the  running  of  a  line  of 
levels  between  Trenton,  N.  J.,  and  Cape  Henloi)en,  Delaware. 

(3)  Construction  of  a  gravel  dike  between  Long  Bar  and  Emily  Island 
in  the  river  above  Bordentown. 

(4)  Construction  of  a  brush  and  stone  dike  near  Five-Mile  Bar,  be- 
tween Fisher's  Point  and  upper  end  of  Petty's  IsYand. 

(5)  Construction  of  a  brush  and  stone  dike  near  Mifflin  Bar,  between 
Hog  and  Maiden  islands. 

(6)  Dredging  a  channel  through  Five-Mile  Bar  above  Petty's  Island. 

(7)  Dredging  in  Main  Ship-Channel  west  of  Petty's  Island. 

(8)  Dredging  in  Main  Ship-Channel  at  Mifflin  Bar. 

The  other  matters  relating  to  the  improvement  of  the  Delaware  River 
will  be  considered  under  the  following  heads: 

(9)  Smith's  Island  Bar. 

(10)  Injunction  restraining  contractors  from  building  Fisher's  Point 
Dike. 

1.  SURVEY  OF  THE  DELAWARE  RIVER  ABOVE  BRIDESBURG. 

The  survey  of  the  Delaware  River  above  Bridesburg  consisted  in  a 
detailed  survey,  which  was  carried  to  a  point  about  4  miles  below 
Trenton,  or  for  a  distance  of  about  24  miles  above  Bridesburg.  The 
exhaustion  of  available  funds  prevented  the  completion  of  the  survey. 

2.  EXAMINATIONS,  TIDAL  OBSERVATIONS,  AND  LEVELS  BELOW  BRIDES- 
BURG. 

The  examinations  and  tidal  observations  at  special  points  requiring 
improvement  between  Philadelphia  and  the  Bay  consisted  in  borings 
and  probings,  to  determine  the  character  of  the  bottom  of  the  river 
both  in  the  channels  to  be  improved  and  over  the  sites  of  proposed 
dikes;  and  in  tidal  observations,  to  determine  the  duration,  direction, 
and  velocity  of  tidal  currents.  The  determination  of  the  character  of 
the  river  bed  end  substratum  was  made  by  borings  carried  to  a  depth  of 
from  30  to  40  feet  below  mean  low  water  in  the  channels  to  be  improved, 
and  to  varying  depths  over  the  areasto  be  occupied  by  the  proposed 
dikes.  Samples  of  the  material  passed  through  by  the  boring-rod  were 
obtained,  and  are  preserved  for  future  reference. 

Observations  to  determine  the  height  and  duration  of  the  tides  were 
made  by  self-registering  tide-gauges  placed  in  the  vicinity  of  required 
improvements.    The  direction  of  tidal  currents  was  obtained  by  im- 
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mersed  floats.  Meters  connected  with  recording  chronographs  were 
used  to  determine  the  velocity  of  the  currents  at  the  various  stages  of 
the  tides. 

The  localities  at  which  these  examinations  and  tidal  observations 
were  made  are  the  following  :  Fisher's  Point  or  Five  Mile  Bar,  Mifflin 
Bar,  Marcus  Hook,  Holly  Oak,  Salem  Cove,  Dan«  Baker  Shoals,  and 
Datch  Creek  Flat«.  The  funds  available  for  this  work  were  not  suf- 
ficient to  carry  it  to  the  degree  of  completion  desired,  and  the  work 
should  be  continued  under  future  appropriations.  The  results  already 
obtained  will  be  a  valuable  aid  iu  locating  such  works  of  improvement 
as  it  may  be  possible  to  undertake  in  the  near  future. 

3.   DIKE  BETWEEN  LONG  BAR  AND  EMILY  ISLANDS. 

In  the  upper  river,  at  a  point  about  2  miles  below  Trenton,  a  gravel 
dike  was  built  across  the  inlet  between  Long  Bar  and  Emily  Islands, 
to  replace  the  timber  and  stone  dike  built  some  years  ago  and  sub- 
sequently destroyed  by  freshets.  (Emily  Island  is  now  practically  a 
part  of  the  mainland.)  The  dike  built  during  the  past  fiscal  year  was 
constructed  of  coarse  material  dredged  from  the  vicinity  of  Periwig 
Shoal  and  transported  to  the  site  of  the  work  on  flat  scows.  The  dike 
was  about  30<)  feet  long,  75  feet  wide  at  base,  and  30  feet  wide  at  top,  aud 
was  raised  to  a  height  of  about  1  foot  above  ordinary  high  water.  The 
work  was  done  during  the  months  of  August  aud  September,  under  an 
agreement  with  Frank  C.  Somers,  at  the  rate  of  59J  cents  per  cubic 
yard  for  material  placed  in  the  work.  The  cost  of  the  dike  was  $2,062.09. 
During  the  spring  freshets  the  height  of  the  dike  was  somewhat  re- 
doced  by  the  flow  of  water  over  its  crest.  The  principal  value  of  the 
work  is  that  it  affords  a  means  of  crossing  for  teams  between  the  islands 
under  cultivation  and  the  adjacent  mainland,  and  it  was  undertaken 
because  in  the  construction  of  the  previously  built  dike  a  channel  had 
been  dredged  from  the  river  into  the  inlet  between  the  islands,  which 
destroyed  a  then-existing  road  across  the  inlet. 

4.   DIKE  BETWEEN  FISHEii'S  POINT   AND  PETTY'S  ISLAND. 

Under  a  contract  with  John  A.  Bouker,  dated  August  7, 18S5,  a  brush 
and  stone  dike  wa«  built,  extending  for  a  distance  of  3,500  feet  from  the 
mainland  at  Fisher's  Point  towards  the  u[)per  end  of  Petty's  Island. 
The  upper  3,000  linear  feet  of  dike  were  brought  to  the  height  of  mean 
low  water,  aud  the  remaining  500  linear  feet  were  extended  as  a  sill,  the 
top  of  which  was  about  10  feet  below  mean  low  water,  to  guard  against 
possible  scour  at  the  lower  end  of  the  work.  The  dike  consisted  of  a 
focrndation  or  sill  of  brush  mattresses  2^  feet  thick  and  from  25  to  30  feet 
wide,  surmounted  with  an  embankment  of  random  stone  carried  to  the 
heights  above  named. 

In  this  work  2,116  linear  feet  of  piles,  7,031  cubic  yards  of  mattress, 
and  14,878  cubic  yards  of  stone  were  used.  The  brush  mattress  founda- 
tion or  sill  was  placed  upon  an  embankment  about  100  feet  wide  and 
raised  to  a  height  of  about  10  feet  below  mean  low  water,  consisting  of 
thedredged  material  removed  from  the  main  ship  channel  west  of  Petty's 
Island  aud  placed  iu  the  embankment  under  the  hereafter-described  con- 
tract with  the  Amt^rican  Dredging  Company.  This  material,  consisting 
of  gravel  and  bowlders,  was  of  a  character  to  resist  scour,  and  conse- 
quently could  be  used  with  safety  as  a  substructure  for  the  dike.  Its  use 
permitted  the  construction  of  the  dike  with  such  reduced  quantities  of 
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Dni«h  mattresH  and  Htone  as  to  result  in  a  saving  of  about  $10,000  in  the 
ooftt  of  the  dike,  without  any  increased  cost  to  the  dredging. 

The  work  provided  for  under  this  contract  was  to  have  been  com- 
pleteil  by  December  15,  18S5,  but  the  progress  of  the  work  was  entirely 
»nii[>ended  l>etween  September  4  and  October  17,  by  the  injunction  of 
the  State  of  New  Jersey,  issued  against  all  paities  engaged  in  the  con- 
struction of  th^  dike.  On  account  of  this  delay  an  extension  of  the  time 
originally  named  for  the  completion  of  the  contract  was  granted  to  June 
30,  1886.  (For  an  ac^count  of  the  injunction  and  other  hindrances,  see 
No.  10.) 

5.   DIKE  BETWEEN   HOG   AND   MAIDEN   ISLANDS   (MIFFLIN   BAR). 

Under  date  of  Jul^'  30,  1885,  a  contract  was  entered  into  with  Elijah 
D.  Register  for  the  coustructiou  of  about  5,500  linear  feet  of  brush  and 
stone  dike  between  Hog  and  Maiden  Islands,  near  Mifflin  Bar.  At  the 
date  for  the  completion  of  the  contract,  December  15,  1885.  about  one- 
fourth  of  the  contract  had  been  completed.  The  contractor  for  this  work 
had  been  erroneously  included  among  the  parties  enjoined  from  prose- 
cuting the  constniction  of  Fisher's  Point  Dike,  and  although  the  injunc- 
tion issued  did  not  apply  to  his  contract,  the  work  was  delayed  from  an 
apprehension  that  if  the  injunction  upon  the  Fisher's  Point  Dike  was 
maintained  by  the  courts  it  would  be  followed  by  an  injunction  against 
the  dike  covered  by  his  contract.  At  the  close  of  the  season's  work 
about  1,960  linear  feet  of  dike  had  been  built,  covering  about  35  i>er 
cent,  of  the  work  to  be  done  under  the  contract.  Although  the  progress 
of  the  work  had  not  been  satisfactory,  an  extension  of  time  to  June  30, 
1886,  was  granted,  provided  that  at  the  beginning  of  the  present  season 
work  was  resumed  with  proper  energy.  After  continued  delay  to  re- 
commence the  work,  the  contract  was  finally  annulled  April  1!0, 1886, 
with  a  forfeiture  to  the  United  States  of  $2,944.87  of  retained  moneys. 

The  work  remaining  to  be  done  under  the  contract  with  Elijah  D. 
Register  was  readvertised,  and  on  May  31,  1886,  a  contract  was  en- 
tered into  with  the  lowest  bidders,  Robert  Patterson  &  Son,  for  the  con- 
struction of  about  3,500  linear  feet  of  dike.  At  the  close  of  the  fiscal 
year,  870  linear  feet  of  dike  bad  been  partially  built  under  this  contract. 

The  loss  to  the  United  States  by  this  failure  consists  in  the  increased 
amount  of  dredging  on  Mifflin  Bar,  due  to  the  delay  in  building  the 
dike,  which  was  designed  to  maintain  the  channel  dredged  across  the 
bar  last  summer.  The  increased  price  for  work  under  the  new  contract, 
as  well  as  the  increased  cost  of  inspection,  will  be  covered  by  the  re- 
tained moneys  forfeited  to  the  United  States. 

Under  date  of  April  26,  1886,  a  contract  vas  made  with  John  A. 
Bouker  for  the  construction  of  about  1 ,800  linear  feet  of  brush  and  stone 
dike  in  prolongation  of  the  dike  to  be  built  under  contract  with  Elijah 
D.  Register,  just  referred  to.  At  the  close  of  the  fiscal  year  the  sill  or 
foundation  of  the  work,  1,800  feet  long  and  25  feet  wide,  had  been  placed, 
covering  1,746  cubic  yards  of  brush  mattress,  and  3,587  cubic  yards  of 
stone  deposited  thereon. 

The  brash  mattresses  built  this  season  ditter  from  those  used  under 
the  contracts  of  last  season,  in  that  they  are  composed  of  loose  brush 
in  place  of  fascines,  secured  between  binding  frames,  and  with  a  depth 
of  1  foot  of  brush  in  place  of  2  and  2 J  feet,  as  before. 

6.  DREDGING  AT  FIVE-MILE  BAR. 

Under  date  of  April  9,  1886,  proposals  were  invited  for  about  100,000 
•■bio  yards  of  dredging  for  the  formation  of  a  channel  through  Five- 
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Mile  Bar,  just  above  the  upper  end  of  Petty's  Island.    The  bids  re- 
ceived, varying  from  17|^  to  26  cents  per  cubic  yard  (the  former  bid  be- 
ing limited,  however,  to  60,000  cubic  yards),  were  considered  too  high, 
and  beinjar  slightly  informal  were  therefore  rejecterl  and  proposals  by 
circular   letter  invited  from  the  previous  bidders  for  the  removal  of 
about  50,000  cubic  yards.     In  response,  the  lowest  bid  was  that  of  the 
American  Dredging  Company,  at  the  rate  of  9  cents  per  cubic  yard, 
which  wa«  accepted.    The  dredging  was  commenced  May  14,  1886,  and 
early  in  June  the  50,000  cubic  yards  of  material  were  removed,  and  the 
results  obtained  seemed  to  justify  a  continuation  of  the  dredging  to  the 
aggregate  amount  of  125,000  cubic  yards. 

By  the  authority  of  the  Secretary  of  War  the  work  was  continued 
under  an  agreement  with  the  American  Dredging  Company"  for  the  re- 
moval of  the  additional  75,Q00  cubic  yards  at  the  same  rate  as  for  the 
previous  work.  At  the  close  of  the  fiscal  year  91,194  cubic  yards  had 
been  removed,  and  the  entire  amount  will  be  removed  before  July  20, 
The  material,  consisting  of  fine  sand,  was  deposited  by  the  scows  im- 
mediately against  the  rear  slope  of  the  dike,  thereby  adding  to  its  sta- 
bility against  the  ice  pressure  of  winter  freshets. 

The  depth  originally  over  the  bar  at  mean  low  water  was  from  3  to  6 
feet^  and  the  distance  across  the  bar,  between  the  12-foot  curves,  about 
1,800  feet.  The  location  of  the  dredged  channel  is  near  to  the  Phila- 
delphia shore  and  in  such  a  direction  as  to  be  coincident  with  the  paths 
of  both  Hood  and  ebb  tides  across  the  bar,  as  determined  from  recent 
tidal  oi'servations. 

The  object  of  the  dredging  in  progress  is  the  formation  of  a  channel  ^ 
12  feet  deep  at  mean  low  water,  connecting  the  deep  water  above  with 
the  deep  water  below  the  bar;  this  will  afford  great  relief  to  fhe  com- 
merce moving  between  Philadelphia  and  the  river  above.  This  channel 
h  not  supposed  to  be  permanent,  but  its  value  is  so  great  as  to  be  worth 
some  cost  in  maintaining  it. 

7.  DREDGING  IN  THE  MAIN  SHIP-CHANNEL  WEST  OF  PETTY'S  ISLAND. 

Under  a  contract  with  the  American  Dredging  Company  dated  July 
29, 1885,  for  dredging  in  the  main  ship-channel  west  of  Petty's  Island, 
and  under  an  agreemept  with  the  same  company,  dated  November  18, 
1885,  for  a  continuation  of  the  work  at  the  same  locality,  105,331  cubic 
yards  of  material  were  removed.  The  excavation  wa«  carried  to  a  depth 
of  26  feet  at  mean  low  water,  and  resulted  in  increasing  the  previous 
channel  to  a  width  of  about  400  feet. 

The  material  excavated  consisted  of  gravel  and  bowlders,  the  re- 
moval of  which  was  estimated  by  the  Board  of  Engineers  in  1885  at  60 
cents  per  cubic  yafd,  the  estimate  beingbased  upon  previous  pricesat  this 
locality.  The  work  done  under  the  above-named  contractand  agreement 
was  at  the  rate  of  19^  cents  per  cubic  yard.  The  character  of  the  ma- 
terial was  such  as  to  permit  its  deposition  in  the  form  of  a  wide  embank- 
ment under  the  sill  of  the  dike  between  Fisher's  Point  and  Petty^s 
klaod,  reducing  the  depth  of  water  on  the  line  of  the  dike  to  about  10 
feet,  and  permitting  the  construction  of  the  dike  by  such  a  reduced 
quantity  of  brush  mattress  and  stone  as  to  result  in  a  saving  of  about 
$10,000  in  the  cost  of  the  dike. 

On  September  4, 1885,  the  State  of  New  Jersey  served  an  injunction 
opon  the  American  Dredging  Company,  enjoining  them  from  the  further 
placing  of  dredged  material  in  the  foundation  of  the  dike  then  in  process 
of  construction  by  the  United  States  between  Fisher's  Point  and  Petty's 
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Island.  The  iDJonction  was  dissolved  by  the  United  States  circuit 
eoort  on  October  17,  1885.  and  the  constmction  of  the  foondation  of  the 
dike  by  the  use  of  dredge<l  material  re:f^amed  and  continued  to  the  close 
of  the  agrreement  with  the  American  Dre»l«riug  Com|»any.  During  the 
interval  between  September  4  and  October  17. 1SS5.  the  material  (about 
27,CMi  cubic  yards)  dred<:ed  under  the  contract  wa^^  dejx>sited  behind 
the  dike  in  process  of  construction,  near  >lifflin  Bar.  Further  allusions 
to  this  injunction  are  made  in  a  subsequent  part  of  this  repi»rt. 

The  increased  width  to  the  main  sLifvehanneK  which  resulted  from 
the  dred^ug  done  under  this  contract,  has  made  the  piers  at  Port  Rich- 
mond available  lor  the  deep  draught  ocean  steamers.aiid  has  been  a  valua- 
ble aid  in  the  development  of  the  large  comuiercial  interests  belonging 
to  this  part  of  the  river  front. 

S.  DRKDOnCG   AT   MlFFllLX   BAR. 

Under  a  contract  with  the  American  Dredging  Company,  dated  July 
29,  l.Nsx  9S,14o  cubic  yards  of  material  were  removeil  from  the  channel 
across  >lifilin  Bar,  at  the  rate  of  i*^  cents  per  cubic  yard.  The  dredged 
material  was  dep<>sited  by  scows  in  the  area  l>ebind  the  dike  between 
Hog  and  31aiden  islands,  in  prtx-es^*  of  construction,  for  the  improve- 
ment of  the  channel  at  Mifiiin  Bar.  The  dredgiug  was  carried  to  a 
depth  of  26  feet  at  mean  low  water,  and  resulted  in  deepening  the 
ehaimel  for  a  width  of  about  125  feet. 

9.  S^nTH'S  ISULSD  BAR. 

The  cross  river  traffic  between  Philadelphia  and  Camden  is  obstructed 
by  Windmill  and  Smith's  islands  and  by  Smitb*s  Island  Bar.  The 
islands  and  bar  form  a  coutiuuous  obstruction  nearly  1§  miles  in  length, 
except  at  a  narrow  passage  between  Windmill  and  Smithes  islands, 
which  was  opened  and  is  maintained  by  private  enterprise. 

There  can  be  no  question  as  to  the  necessity  for  an  improved  channid 
which  will  afford  direct  and  convenient  connection  between  the  deep 
water  in  front  of  the  two  cities,  and  to  the  large  inter-State  commerce 
a^ected  therebv. 

The  appended  report  considers  the  plan  for  the  formation  of  a  chan- 
nel 200  feet  wide  and  10  feet  deep  at  mean  low  water  at  a  point  directly 
above  the  upper  end  of  Smith's  Island,  and  at  the  lower  end  of  the  bar. 
The  general  direction  of  the  bar  is  such  as  to  jtlace :  ny  channel  through 
the  bar  more  or  less  across  the  line  of  tidal  dow.  To  provide,  as  far  as 
possible,  against  the  liability  of  such  a  channel  retilling,  its  axis  is  pro- 
posed to  l»e  placed  quite  oblique  to  the  line  of  the  bar,  and  its  sides 
protected  by  a  revetment.  The  estimated  cost  of  the  work  is  $40,000, 
of  which  #20.0(.K)  is  for  dredging  and  the  remainder  for  the  constmction 
cf  the  revetment. 

If  an  appropriation  is  made  for  this  work  it  should  be  specified  for 
the  inji^rovement  of  channel  between  Philadelphia,  Pa.,  and  Camden, 
N.  J.,  as  it  is  no  part  of  the  present  project  for  the  improvement  of  the 
main  ship-channel  of  the  Delaware  Kiver. 

10.  INJUNCTION  AGAINST  BUILDING  FISHKR's  POINT  DIKE. 

The  construction  of  the  dike  at  Fislier*s  Point,  which  was  recom- 
mended by  the  Board  of  Engineers  of  1884,  for  the  improvement  of  the 
river  near  Petty 's  Island,  met  with  such  opi>osition  from  the  interests 
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of  Camden,  jS^.  J.,  as  to  necessitate  an  adjudication  by  the  courts  of  the 
qoestion  of  the  right  of  the  United  States  to  continue  its  construction. 
The  Board  of  Engineers  considered  that  the  recommended  improve- 
ment for  this  part  of  the  river — 

Could  be  procured  by  building  a  deflectinjf  dike,  starting  from  Fisher's  Point  ancl 
ninning  down-stream  in  a  slightly  curved  direction,  sensiblj'  parallel  with  the  pier- 
line  of  the  Pennsylvania  shore  opposite,  extending  toward  the  head  of  Petty's  Island 
u  far  as  might  be  necessary  for  the  purpose  of  diverting  into  the  west  channel  a  con- 
ndenible  part  of  the  ebb  tidal  volume  now  passing  down  the  east  channel. 

When  this  dike  shall  have  been  extended  sufficiently  far  to  produce  the  necessary 
Koor  in  the  west  channel,  it  should  stop.  It  is  probable,  however,  that  in  the  con- 
strnction  of  this  dike  an  injurious  scour  may  occur  at  and  beyond  its  outer  end  as  it 
pro^sses,  and  to  prevent  this  it  is  I'ecommended  that  a  mattress  sill  of  brush  not 
more  than  3  feet  in  thickness  be  kept  well  in  advance  of  the  outer  end  of  the  dike, 
ud  it  may  be  necessary  to  extend  this  sill  as  far  as  the  head  of  the  island.  Should 
toy  tendency  to  scouring  be  noticed  at  the  head  of  the  island,  then  that  part  should 
be  protected  by  a  revetment. 

The  works  designed  for  this  locality  will  leave  the  channels  on  both  sides  of  the 
island  open,  and  will  probably  benefit  that  on  the  west  side  without  doing  injury  to 
that  on  the  east  side. 

The  construction  of  .this  dike  was  commenced  by  the  United  States 
early  in  August,  1885,  under  contracts  with  the  American  Dredging 
Company  for  the  depositing  of  dredged  material  in  the  foundation  of 
the  dike,  and  with  John  A.  Bouker  for  the  construction  and  placing  of 
the  brush  mattresses  and  stone  forming  the  body  of  the  work. 

On  September  4,  1885,  both  contractors  were  enjoined  by  the  State 
of  New  Jersey  from  further  work  upon  the  dike.  A  copy  of  the  infor- 
mation upon  which  the  injunction  was  granted  is  appended  as  Schedule 
A  and  the  injunction  as  Schedule  B.  In  accordance  with  the  require- 
ments of  the  injunction,  operations  upon  the  dike  at  once  ceased. 

By  instructions  from  the  Departmentof  Justice,  United  States  District 
Attorney  Hon.  John  K.  Valentine,  at  Philadelphia,  was  directed  to  take 
Mch  steps  as  might  be  necessary  to  protect  the  interests  of  the  United 
States  in  connection  with  the  injunction  against  the  Government  con- 
tractors restraining  them  from  building  the  dike  in  question. 

The  proceedings  were  commenced  in  the  court  of  chancery  for  the 
State  of  Kew  Jersey,  but  were  removed  into  the  circuit  court  of  the 
United  States  for  the  district  of  New  Jersey.  In  the  September  term 
of  court  the  American  Dredging  Company  and  John  A.  Bouker,  de- 
fendants, submitted  their  answer  to  the  bill  of  complaint  of  the  attorney- 
general  of  the  State  of  New  Jersey,  informant,  as  shown  in  Schedule  C. 
On  October  17  the  case  was  heard  under  the  argument  of  United 
States  District  Attorney  John  K.  Valentine,  as  set  forth  in  Schedule  D, 
and  OD  the  same  date  the  injunction  was  dissolved  by  the  court. 

Under  date  of  September  30  Hon.  W.  J.  Sewell,  United  States  Senator, 
8Qbmitted  to  the  honorable  the  Secretary  of  War  a  statement  of  the  in- 
juries to  public  and  private  rights  which  would  result  from  the  con- 
struction of  the  proposed  work,  with  a  request  that  before  operations 
were  resumed  upon  the  dike  the  Board  of  Engineers  be  reconvened  to 
take  into  consideration  the  objections  urged.  This  communication  was 
referred  to  the  officer  in  charge  for  report,  and  will  be  found  with  the 
report  appended  as  Schedule  B. 

By  Special  Orders  No.  167,  Headquarters  Corps  of  Engineers,  United 
States  Army,  Washington,  D.  C,  October  22, 1885,  the  Board  of  Engineers 
of  1884  was  reconvened  at  Philadelphia  for  the  purpose  Of  considering 
certain  objections  made  by  citizens  of  Camdew  to  the  construction  of 
the  dike  in  question.    The  Board  met  on  October  "JG,  1885,  and  under 
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date  of  October  28,  submitted  to  the  Chief  of  Engineers  their  report. 
This  report,  together  with  the  recommendations  of  the  Chief  of  Engi- 
neers, and  the  approval  of  the  same  by  the  honorable  the  Secretary  of 
War,  is  appended  as  Schedule  F. 

During  the  present  season  available  funds  will  be  applied  to  the  work 
in  progress  towards  the  formation  of  a  dredged  chauuel  12  feet  deep  at 
mean  low  water  through  Five-Mile  Bar,  above  Petty 's  Island,  and  to  the 
"work  of  dike  construction  near  Mifflin  Bar. 

In  the  reports  on  special  localities  on  the  Delaware  River  where  sep- 
arate appropriations  have  been  made  in  the  past,  it  has  been  recom- 
mended that,  in  the  best  interests  of  the  work  and  of  commerce,  all 
funds  for  the  improvement  of  the  channel  of  the  Delaware  River  should 
be  hereafter  appropriated  under  the  general  title  of  "improvement  of 
Delaware  River  from  Trenton,  N.  J.,  to  its  mouth.''  The  improvement 
recommended  by  the  Board  of  1884  is  the  formation  of  a  channel  from 
a  point  in  the  river  near  the  upper  part  of  Philadelphia  to  deep  water 
in  Delaware  Bay,  with  a  least  width  of  600  feet,  and  haviug  a  depth 
of  26  feet  at  mean  low  water.  This  i^  to  be  accomplished,  except  at 
Schooner  Ledge,  where  solid  rock  is  to  be  removed,  by  means  of  regu- 
lating and  constructing  works,  aided,  where  necessary,  by  dredging. 
The  estimated  cost  of  the  work  recommended  is  about  $2,425,000. 

An  appropriation  of  $600,000  is  recommended  for  the  fiscal  year  end- 
ing June  30,  1888,  to  be  applied  to  dredging  and  dike  construction,  to- 
gether with  any  necessary  surveys  and  observations,  all  in  accordance 
with  the  project  for  the  permanent  improvement  of  Delaware  River  and 
Bay. 

The  Delaware  River  is  tributary  to  the  following  collectiou  districts, 
Trenton,  Philadel[ihia,  Delaware,  and  Bridgeton.  The  amount  of  rev- 
enue collected  in  these  districts  during  the  year  ending  December  31, 
1885,  was  $13,812,764.54.  Total  amount  appropriated  for  improvement 
of  Delaware  River  from  1836  to  June  30, 1886,  $1,552,000. 

Total  expeditnres  to  June  30,1886 $1,499,717  98 

Total  amount  appropriated  on  present  project  to  June  30,  1886 200, 000  00 

Total  expenditures  on  present  project  to  June  30, 188ii 147. 717  9t 

Money  statement 

July  1,  1885,  amount  available $185,  .^55  9€ 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $133,273  88 

July  1,  1886,  outstanding  liabilities 34.374  09 

167,647  9f 

July  1,  1886,  amount  available 17,907  99 

Amount  appropriated  by  act  approved  August  5,  1886 210, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 227,907  99 

r  Amount  (estimated)  required  for  completion  of  existing  project •'2, 215, 000  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

^      30,  1888 600,000  00 

I  Submitted  to  compliance  with  requirements  of  section  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 

*The  estimated  cost  of  the  permanent  improvement  of  the  Delaware  River  between 
the  upper  part  of  Philadelphia  and  deep  water  in  the  bay  was  $2,425,123.  The  entire 
cost  of  the  permanent  improvement  of  the  river  between  Trenton,  N,  J.,  and  its 
mouth  cannot  be  stated  until  after  the  completion  of  the  survey  now  in  progress  be- 
tween Bridesbur^  and  Trenton,  and  the  formation  of  a  project  i>ased  thereon. 
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AkiTMCt  of  propoBaUfor  dredging  in  Deluware  Biver,  west  of  Petty's  Island^  received  and 
opened  July  20,  1885,  hy  Lieut.  Co}.  Henry  M.  Robert^  Corps  of  Engineers. 


Ka 


Names  and  addresses  of  bidders. 


I     Price  per 
;    cable  yard. 


Remarks. 


1  Frank  C.  Somers,  Philadelphia,  Pa 

2  New  York  Steam  Dredgiug  Company.  New  York  Citj' 

S    Aiaerican  Dredging  Company,  Philadelphia,  Pa 


$0  27    I 

0  75    i  Bowlders  of  ItOK 

or  over,  at  f6 

per  ton. 

0  10^  '  Recommended 

I     foracceptanoa. 


Contract  (dated  July  29,  1885)  awarded  to  Ainericau  Dredging  Company. 


AUtr^cU  of  proposals  for  dredging  in  Delaware  River  at  Mijfiin  Bar,  received  and  opened 
July  20,  1885,  hy  Lieut.  Col.  Henry  M.  Robert^  Corps  of  Engineers. 


Xa 


Names  and  addresses  of  bidders. 


Price  per 
tabic  yard. 


Remarks. 


1  i  New  York  Steam  Dredging  Company,  New  York  City. 

2  National  Dredging  Company,  Wilmington,  Del 

2    American  Dredging  Company,  Philadelphia,  Pa 


^  26 
0  14    ; 

0  09i  I  Recommended 
for  acceptance. 


Contract  (dated  July  29,  1885)  awarded  to  American  Dredging  Company. 


AUiract  of  proposals  for  constructing  a  dike  in  Delaware  River  between  Hog  and  Maiden 
Msadf,  received  and  opened  July  23,  1885,  hy  Lieut.  Col.  Henry  M,  Roherty  Corps  of 
Engineers. 


Approximate  quantities. 


Vt.        Names  and  addresses  of  bidders. 


\pa^.i.m^^^*^\t^^^.   ston^      ■^"^ 


linear 
feet 


iron  wire,: 

10,500  en-       33,000      ^u  ,ro«i. 

bio  yards.  |  pounds.    ^*<*  ^^^^ 


13,000  cn- 


i 


t 

II 


John  Satterlee,  Enjdewood,  N.  J 

Frank  Pidgeon,  New  York  City . 

Joseph  S.  Allen  and  John  P.  Byre,  Phila- , 

delphia.  Pa , : 

Elijah  D.  Register,  Lewes,  Del 

John  F.  Dawson,  New  York  City . .  j 

g  JMichael  Herron,  Bordentown,  N.  J )  | 

I^Michael  O'Ronike,  Philadelphia,  Pa. ...  5 

NeTeling& Co.,  Philadelphia,  Pa. 

John  A.  Bouker,  New  York  City ' 

Aaerican  Dredging  Co.,  Philadelphia,  Pa. 
8amnel  R.  Cumming,  New  York  City 


Per  Un.  fL  Per  cu.  yd. 


to  30 
30 

14 
13 
09i 

17 

15 
20 
14 
25 


$1  50 
5  08 

2  31 
1  69 

1  65 

4  50 

2  00 

1  87 

2  73 
1  02 


Perth. 

$0  05 

03 


03} 

03 
05 
03 
08 


Per  eti-yd. 

$2  40 

1  97 

1  94 
1  17 

1  79 

2  37 


1 
1 
1 
1 


60 
75 
95 
65 


$49,800  oe 
90,590  oe 

53, 170  06 
34,300  00 
42, 212  50 

79,977  0% 

43,390  00 
44,835  Oe 
55,565  Oe 
45,250  00 


^Recommended  for  acceptance. 

Contract  (dated  July  30,  Ida'))  awarded  to  Elijah  D.  Register.     Contract  annulled 
April  20,  1886. 

IXR0RMALITIB8  IN  PBOPOBALS. 

Vs.  1.  Notarial  seal  omitted  from  Justification  of  one  jniaran tor 

2.  Certificate  signed  by  notary  pnblic  instead  of  united  States  official. 

3.  Only  one  guarantor :  no  certificate. 

5.  Certificate  signed  by  notary  public  instead  of  United  States  ofilcial,  and  of  the  three  signa- 

tnres  of  the  notary  only  one  has  the  title. 
€.  Signatures  of  guarantors  without  seals,  and  price  in  figures  omitted. 

7.  Signatures  of  guarantors  without  seals,  the  two  bids  omer  in  price  of  stone,  and  one  gaaraa> 

tor's  signature  omitted  from  one  bid. 

8.  In  one  copy  of  bid  price  of  brush  as  given  in  figures  differs  IVom  the  price  in  words. 

10.  Certificate  signed  by  both  a  notary  public  and  the  chief  clerk  navy  pay  olfice  Instead  of  bj 
United  Sutes  official. 
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Abstract  of  proposals  for  constructing  a  dike  in  Delaware  Biver  between  Fisher^ s  Point  and 
Petty' s  Island,  received  and  opened  July  23,  1885,  by  Lieut.  Col,  Henry  M,  Robert,  Corps 
of  Engineers, 


No. 


Names  and  addressefl  of  bidders. 


1 
2 
3 

4 
5 
6 
7 
8 
9 


Frank  Pidgeon,  New  York  City 

J.  P.  Evre  &  Co.,  Philadelphia.  Pa 

5  Michael  Herron,  Bordontown,  N.  J ) 

{Michael  O'Roarke.  PhUadelphia,  Pa 5 

Nevelinjf  &  Co.,  Philad<4phia.  Pa 

John  A.  Boiiker,  New  York  City 

American  Dredf^ins  Co..  Philadelphia,  Pa. . . 

Samael  R.  Camming,  New  York  City 

John  Satteriee,  Englewood,  N.  J. 

John  F.  Dawson,  New  York  City 


Approximate  qaantities. 


Piles, 
2,000  lin- 
ear feel. 


Per  tin,  ft 
$0  30 
14 

17 

03 
20 
14 
25 
20 
09^ 


Brash      A,  nealed 
mattress,  jiron  wire, 


8,800  cubic 
yards. 


Per  cu,  yd. 
$5  98 
2  31 

4  50 


2 
1 
2 
1 
1 
1 


00 
83 
73 
92 
50 
65 


22,000 
pounds. 


Perlb, 
$0  03 
09i 

03i 


Stone, 
14,000  cu- 
bic yards. 


Per  cu.  yd. 
$1  97 

1  85 

2  37 


Total. 


03 

1  60 

05 

1  70 

03 

1  95 

08 

1  05 

05 

2  40 

03| 

1  79 

$81,464 
48,598 

73,945 

40,720 
41,404 
52,.264 
42.256 
48,300 
40,595 


Contract  (dated  August  7,  1885)  awarded  to  John  A.  Bouker. 


INFORl^ALTIES  IN  PROPOBALS. 

No.  1.  Certificate  signed  by  a  notary  pablio  instead  of  United  States  official. 

3.  No  seals  attached  to  signatures  of  goarantors,  and  prices  in  figures  omitted. 

4.  No  seals  attached  to  signtttures  of  guarantors,  and  the  two  copies  of  bid  differ  in  prices  of  piles 

and  stone,  the  cor>y  giving  the  lowest  prices  being  entered  in  abstract. 

7.  Certificate  signed  by  notary  pablio  and  by  chief  clerk  navy  pay  office  instead  of  United  States 

official. 

8.  Signature  of  one  guarantor  anwitnessed,  and  notarial  seal  omitted  with  signatare  of  Dotary  to 

one  Justification. 

9.  Certificate  signed  by  notary  public  instead  of  United  States  official,  and  title  omitted  from 

two  of  his  three  signatures. 


Abstract  of  proposa  s  for  furnishing  and  delivtring  20  tons  coal  at  United  States  Engi- 
neer  Office,  No,  1125  Girard  street,  Philadelphia,  Pa.,  received  in  response  to  circular 
letter,  and  opened  October  28,  1«85,  by  Lieut.  Col,  Henry  M.  Robert,  Corps  of  Engineers. 


No. 


1 
2 
3 
4 


Names  and  addresses  of  bidders. 


iFoarleen  tons! 
I  broken  coal. 


O'Brien  &  Co..  Philadelphia,  Pa  .. 
Frank  K.  Ward,  Philadelphia,  Pa 
Branson  &  Bro.,  Philadelphia,  Pa. 
Wm.  Jordan.  Philadelphia,  Pa.... 


Per  ton. 
$5  50 
5  20 

4  80 

5  15 


Six  tons 
stove  coaL 


Per  ton. 
$5  75 
5  24 

4  98 

5  85 


Amoant. 


$111  50 
104  24 
•97  08 
104  20 


*  Accepted. 


APPENDIX  F REPORT  OF  LIEUT.-COL.  ROBERT. 


811 


Jitiract  of  proposals  far  constructing  a  dike  in  Delaicare  River  between  Hog  and  Maiden 
islands,  received  and  opened  April  22,  1686,  hy  Lieut,  CoL  Henry  M,  Robert,  Corps  of 
Emgiweers, 


He.  t   "SAmea  and  addresses  of  bidders. 


WUliam  M.  Field,  Kentmere,  Del. 

United  States  Dredginff  and  Canal 

Construction     Company,     New 

York  City 

B.  G.  Bailev,  New  York  City  ...   . 

Ira  Lant,  llew  Castle,  Del 

H.  S.  Wright,  Philadelphia,  Pa.... 
Robert  Pattorson  &  Sod,  Fhiladel- 

:     phia.   Pa 

7  I  John  Satt'frlee,  Enj^lewood,  N.  J  . . 
tS  i  John  A.  Boaker.  New  York  City. . 
9  I  Waldo  Danforth,  Bergen  PointX- J- 


"3 
4 
•5 

e 


Approximate  qaantities. 


Piles, 
1,000    lin- 
ear feet. 


Ferlin.fi. 
$0  17 


20 
35 

20 
20 

14 
19 
20 
15 


Brash  mat- 
tress, 1,800 
cable  yards. 


Percu.yd. 
$1  75 


Annealed 
iron  wire, 

3.000 
XMQnds. 


1 
4 

1 
1 

1 
1 
1 
2 


68 
00 
75 
85 

68 
05 
70 
10 


Per  lb. 
$0  03 


07 
15 
05 
05 


03 
03 
05 
05 


Stone, 

12,000  cable 

yards. 


Percu.yd. 
$1  50 


1 

2 
1 
1 

1 
1 
1 
1 


75 
70 
50 
74 

58 
61 
45 
84 


Total. 


f21. 410 


24.  434 
40.400 
21,500 
24,560 

22, 214 
21,490 
20, 810 
26,160 


*  Informal.  t  Recommended  for  acceptance. 

Contract  (dated  April  26,  1886)  awarded  to  John  A.  Boaker.     In  progress. 


Ah^act  of  proposals  for  dredging  in  the  Delaware  River ^  at  Five- Mile  Bar  above  Petty*s 
hland,  received  and  opened  April  29,  1886,  by  Lieut.  Col,  Henry  M.  Robert,  Corps  of 
Engineers. 


loi 


Names  and  addresses  of  bidders. 


Price  per  cable  yard  for— 


First 

50,000  cable 

yards. 


BdRarM.  Payn,  Albany,  N.Y 

FrukC.  Somera,  Philadelphia,  Pa 

The  Delaware  and  Chesapeake  Improvement  Company, 

Philadelphia,  Pa 

American  Dredging  Company,  Philadelphia,  Pa 


OenU. 
17.9 


QaMitity 
in  excess  of 

50,000 
cable  yards 


Cents. 


20 


19 


Total 

quantity 

that  may  DO 

reqaired. 


Cents. 


23i 
26 


INFORMALITIBS  IN  PROPOSALS. 

Is.  1.  Bid  limited  to  50,000  cable  yards:  failed  to  comply  with  paragraph  16  of  instructions  to  bid* 
Icn,  bid  being  sent  by  mail  in  a  sin^ile  envelope  with  Qothing  to  indicate  its  contents. 
Vo.  2.  No  smIs  aUached  to  signatnres  of  guarantors. 

Bo.  S.  Certificate  of  Jastiflcatlon  signed  by  a  notary  public  instead  of  United  States  official. 
Bo.  4.  Notarial  seal  omitted  tojusuflotaion  of  one  guarantor. 

ill  bids  rejected. 


AUtract  of  proposals  for  furnishing  and  delivering  stationery  at  the  United  States  Engineer 
<(^,  S'o.  1125  Girard  street,  Philadelphia,  Pa.,  received  in  response  to  drcular-leiier  and 
Sftned  May  18,  1886,  by  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers. 


Names  and  addresses  of  bidden». 


Amount. 


1 

f3 


JoeH.  Mann,  Philadelphia,  Pa ..'      $117  18 

Altemus  &  Co..  Philadelphia,  Pa I       119  08 

C.  A  Smith,  PhiladelphU,  Pa I        115  40 


This  bid  omits  the  last  two  items  bid  for  by  the  other  two  parties  at  $3  and  $3.12,  respectively. 
tAeeepted. 
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Ahatraot  of  proposals,  for  oonstrwsiing  a  dike  in  Delaware  River  between  Hog  and  Maidtm 
islands f  received  and  opened  May  20,  188B,  hy  Lieut.  Coh  Henry  M,  Robert^  Corps  of 
Engineers, 


No. 


1 
'2 

8 

4 
5 


Names  and  addresses  of  bidders. 


Approximate  quantities. 


Piles,   2.500 
linear  feet. 


John  Satterlee.  Englewood,  N.  J. .. 
Robert  Patterson  St.  Son,  Philadel- 
phia, Pa 

William  M.  Field,  Wilmington,  Del. 

Ira  Lant,  New  Castle,  Del 

John  A.  Boaker,  New  York,  N.  Y. . 


Per  lin.ft. 
$0  10 

14 
IG 
18 
20 


Brush  mat- 
tress, 3,600 
cubic  yards. 


Per  eu.  yd. 
$1  00 

1  33 
1  05 
1  67i 
1  53 


Annealed 

iron  wire, 

5,500 

pounds. 


Perth. 
00  04 


i      Stone,      I 

jlO.OOO  cubic: 

yards.      | 


Total. 


08 
02^ 
05 
05 


Per  eu.  yd. 
01  40 

021,670  00 

1  38i 
1  30 
1  44 

10.878  00 
20.377  SO 
21, 155  00 
20, 788  00 

*  Becommended  for  acceptance. 
Contract  (d<it«d  May  :U,1886)  awarded  to  Robert  Patterson  &  Son.    In  progreM. 


Abstract  of  proposals  for  furnishing  and  delivering  coal,  as  may  be  reguirt^^during  theseastm 
of  1886,  for  use  of  the  United  States  steam-yacht  Mermaid  and  launch  Portia,  received 
in  response  to  circular-letter  and  opened  June  22,  1886,  by  lAeut.  Col.  Henry  M.  Robert, 
Corps  of  Engineers, 


No. 


1 
2 


Names  and  addresses  of  bidders. 


George  B.  Newton  &  Co.,  Philadelphia,  Pa 
William  F.  Moody  &,  Son,  Philadelphia,  Pa. 


Price 
per  ton. 


Remarks. 


04  25  I 
3  05  ;  Accepted. 


Abstract  of  formal  written  contracts  for  improvements  in  the  Delaware  River  entered  t«to 

during  the  fiscal  year  ending  June  30,  1886. 


Date  of  con- 
tract. 


Names  and  addresses 
of  contractors. 


>  July  20, 
•July  20, 
•July  30, 
*Aug.  7, 

April  26, 
May  81, 


1885 
1885 
1885 
1885 

1886 
1886 


Amerlcwi  Dredging  Co., 

Philadelphia,  Pa. 
American  Dredging  Co., 

Philadelphia,  Pa. 
Elijah    D.     Register, 

Lewes,  DeL 
John  A.  Bouker,  New 
York  City. 

John  A.  Bouker,  New 

York  City. 
Robert    Patterson    ic 

Son,  Philadelphia,  Pa 


Subject  of  contract. 


Prices. 


Dike  construction. 


Dredging 

per  cubic 

yard. 


Dredging  west  of 
Potty's  Island. 

Dredging  at  Mifflin 
Bar. 

Dike  between  Hog 
aod  Maiden  islands. 

Dike  between  Fish- 
er's Point  and  Pet- 
tv's  Island. 

Dike  between  Hog 
nnd  Maiden  islands* 

Dike  between  Hog 
and  Maiden  islands* 


*  Completed  November  17, 1885. 

*  Completed  October  14. 1885. 

*  Annulled  April  20,  1886. 


Cents. 
lOJ 


a 


U 


U  9 


Cents.  DoUart, 


13 
20 

20 
14 


1  60 
1  88 

1  70 
1  53 


-a 

-Si 


Cent*. 


.a 


I 


DoOmrs. 


5     i« 

5 
3 


1  If 
1  10 

1  Of 
l9Bi 


*  Completed  June  30.  1886. 

*  In  progress. 
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PAPBBS  RELATING  TO  THE  ACTION  OF  THE  STATE  OF  NEW  JERSEY  AGAINST  THE  CON- 
TRACTORS FOR  BUILDING  THE  FISHER'S  POINT  DIKE,  REFERRED  TO  IN  THE  PREVI- 
OUS PART   OF   THIS   REPORT. 

Schedule  A. — ^Thb  Information. 

Ill  Chancery  of  New  Jersey. 

To  bis  honor  Theodore  Runyon, 

Chancellor  of  the  State  of  New  Jersey  : 

Hombly  inforiuiugyour  informant,  John  P.  Stockton,  attorney-general  of  thefltate 
•f  New  Jersey,  who  informs  for  and  on  behalf  of  said  State,  informs  and  shows  unto 
year  boDor  as  follows: 

L  Thmt  the  gronud  and  soil  of  the  coast  and  shores  of  the  sea  aronnd  the  territory 
•f  tb«  State  of  New  Jersey,  and  of  every  port,  haven,  and  arm  of  the  sea,  creek,  pool, 
md  navigable  river  which  are  wholly  within  the  uonndaries  of  said  State,  and  into 
which  the  sea  ebbs  and  flows,  and  also  the  ground  and  soil  of  all  that  part  of  the  Dela- 
ware mod  Hudson  rivers,  and  of  New  York  Bay  or  harbor,  and  of  the  Kill  von  Kull, 
Staten  Island  Sound,  and  Delaware  Bay  and  Raritan  Bay,  which  lie  within  the  bound- 
ary line  between  the  State  of  New  Jersey  and  the  State  of  New  York,  as  defined  and 
flitablished  by  an  act  of  the  legislature  for  that  purpose,  passed  February  26«  1834, 
and  within  the  boundary  line  between  the  State  of  New  Jersey  and  the  State  of  Penn- 
sylvania, to  wit :  The  middle  line  of  the  Delaware  River  and  Delaware  Bay,  and  also 
the  shores  thereof  lying  between  high-water  mark  and  low-water  mark  at  ordinary 
lidea  are  the  property  in  fee  simple  of  the  State  of  New  Jersey,  by  virtue  of  its  pre- 
ro^tive  right  as  a  sovereign  State;  that  in  particular  the  said  State  of  New  Jersey 
B  wized  in  fee  of  the  ground  and  soil  of  all  that  part  of  the  Delaware  River  sur- 
roQDding  the  island  known  as  Petty's  Island,  lying  m  the  Delaware  River  opposite 
the  city  of  Camden,  from  high- water  mark  at  ordinary  tides  nut  to  the  middle  line  of 
the  Delaware  River,  towards  Pennsylvania,  and  from  said  middle  line  eastward  to 
tbe  fast  land  on  the  New  Jersey  shore  ;  and  that  all  of  said  Petty^s  Island  is  within 
the  dominion  of  the  State  of  New  Jersey,  and  within  the  corporate  limits  of  the 
tovuhsip  of  Stockton,  in  the  county  of  Camden ;  and  that  said  State  of  New  Jersey 
ka«*a  right  of  empire  and  government  over  the  waters  covering  the  said  ground  and 
•ml,  which  waters  are,  and  ever  have  been,  navigable  waters,  and  has  full  right  and 
power  to  see  to  the  navigation  of  said  waters,  and  to  X)revent  the  erection  of  obstruc- 
tioDs  and  nnisances  in  the  said  waters. 

II.  That  by  an  act  of  legislature  of  the  State  of  New  Jersey,  entitled  ''An  act  to  as- 
•ertain  the  rights  of  the  State  and  of  the  riparian  owners  in  the  lands  lying  under  the 
vaters  of  the  bay  of  New  York  and  elsewhere  in  the  State,"  approved  April  11,  1864, 
SDd  the  various  supplements  thereto,  the  said  State  of  New  Jersey  has  made  provision 
fof  the  asu  of  the  said  ground  and  soil,  and  the  waters  covering  the  same,  and  has 
regalated  the  erection  of  piers,  wharfs,  bulk-heads,  and  other  erections  and  perma- 
nent obstrnctions  thereon  and  therein,  so  as  to  promote  and  conserve  the  public  rights 
of  oavigation  in  said  waters ;  and  by  its  board  of  riparian  commissioners,  acting  in  pnr- 
msDce  of  the  provisions  of  the  aforesaid  acta  and  supplements,  has  established  iu  the 
vaters  aforesaid  a  bulk-head  line,  for  the  permanent  and  solid  filling  up  of*8aid  waters, 
sod  beyond  which  no  such  permanent  and  solid  filling  can  lawfully  be  made  ;  and, 
slso,  an  exterior  pier  line,  beyond  which  no  pier  or  wharf  can  be  lawfully  made,  and 
bave  vest4*d  in  said  board  of  riparian  commissioners^  together  with  the  governor  and 
attorney-general,  the  exclusive  power  to  grant,  lease,  license,  and  regulate  the  use  of 
•lid  grunud,  soil  and  waters,  and  the  erection  of  bulkheads,  solid  filling  piers,  wharfs, 
sod  other  |>ermanent  erections  and  obstructions  therein  and  thereon. 

III.  That  between  said  *'Petty*s  Island '^  [which  is  about  two  miles  long]  and  the 
mainlaDd  is  a  large  body  of  the  river  Delaware  and  a  large  and  deep  channel,  navi- 
gable for  large  vessels,  and  having  a  depth  at  low  tide,  of  over  ^0  feet ;  and  that  said 
channel  is  ninch  used  by  vessels  navigating  the  Delaware  River,  and  by  the  inhabit- 
sntft  of  this  State,  for  the  purpose  of  commerce  and  in  the  pursuit  of  their  usual  busi- 
i»m  and  avocations;  and  that  large  shipyards  and  vessel-building  establishments  are 
located  in  Camden  City,  on  said  division  of  the  Delaware  River,  and  use  and  are 
interested  largely  in  said  channel;  that  the  same  is  maintained  and  kept  free  from 
obctrnrtions  of  any  kind  to  navigation;  and,  further,  that  a  large  portion  of  the 
riter  Delaware  now  ebbs  and  flows  between  the  New  Jersey  mainlj^nd  and  said 
**  Peity's  Island,'^  and  keeps  the  same  free  and  clear,  as  it  ever  hath  done. 

IV.  That  Cooper's  Creek,  one  of  the  boundary  lines  of  the  city  of  Camden,  and  a 
large  stream  of  water,  navigable  and  much  used  for  navigation,  lying  wholly  within 
the  State  of  New  Jersey,  is  tributary  to  the  Delaware  River,  and  empties  therein  in 
IW  aforesaid  stream  and  channel. 
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V.  That  located  on  the  bank  of  the  Delaware  River,  at  Pavonia,  in  the  township 
of  Stockton,  in  the  comity  of  Camden,  are  the  water-works  which  furnish  the  entire 
water  supply  for  the  said  city  of  Camden,  and  that  said  supply  is  drawn  from  the 
said  Delaware  River  by  pipes  extending  from  a  pier  at  said  works  directly  into  said 
river,  and  is  pnmped- therefrom  and  stored  in  a  reservoir  erected  for  that  purpose, 
directly  east  therefrom,  on  a  high  elevation  of  ground,  and  that  said  supply  pipe, 
through  which  said  water  is  pumped,  opens  into  the  river  above  the  mouth  of  Coop- 
er's Creek  a  considerable  distance,  and  about  one  and  a  fifth  miles  below  the  upper 
end  of  said  **Petty's  Inland,''  and  in  the  aforesaid  stream  and  channel,  and  that  by 
reason  of  the  free  ebbing  and  flowing  of  such  a  large  body  of  water  between  said 
''  Petty's  Island"  and  the  mainland,  as  before  mentioned,  and  as  has  heretofore  been 
the  case,  the  water  supply  of  the  city  of  Camden  has  been  very  pure  and  wholesome 
and  of  a  very  excellent  character. 

YI.  That  said  water  works  are  the  property  of  the  city  of  Camden,  and,  in  addi- 
dition  to  entirely  supplying  the  skid  city,  supply  also  some  of  the  adjacent  towns  bor- 
dering on  the  city  limits  with  waiter. 

VII.  That  **  the  American  Dredging  Company,"  a  corporation  of  the  State  of  Penn- 
sylvania, engaged  in  the  business  of  making  excavations  and  dredging  in  rivers, 
creeks,  and  harbors,  has,  since  on  or  about  the  first  day  of  August,  been  dredging  and 
digging  soil,  mud,  and  dirt  from  the  channel  of  the  river  Delaware,  which  extends 
along  or  near  the  western  or  Pennsylvania  shore  thereof,  and  dumping  and  depositing 
the  same  in  said  river  at  the  upper  or  north  end  of  said  '^Petty's  Island,"  so  as  to 
continue  the  same  out  further  into  the  aforesaid  stream  or  channel  flowing  between 
said  island  and  the  New  Jersey  mainland,  with  the  avowed  purposeof  making  a  solid 
wall  of  mud,  dirt,  and  soil,  in  the  nature  of  a  dike,  from  said  island  to  the  New  Jersey 
mainland  ;  and  that  said  company  has  been  continuously  at  work  since  that  time, 
and  has  deposited  and  dumped  there  soil  and  earth  to  the  extent  of  from  800  to  1,000 
cubic  yards  per  day  each  and  every  day  since  about  the  first  day  of  last  August  afor^ 
said  ;  and  that  one  John  A.  Bouker  has  already  commenced,  or  is  about  to  commence, 
to  drive  piles,  and  continue  and  complete  said  work  of  building  said  solid  dike  from 
said  island  to  the  New  Jersey  mainland,  and  that  said  earth  and  soil  is  now  being 
dumped  and  deposited,  and  said  piles  are  being,  and  are  threatened  to  be,  driven  upon 
and  in  the  ground  and  soil  outside  of  the  exterior  bulkhead  line  and  the  exterior  pier 
line,  so  as  aforesaid  established  by  law,  and  in  and  upon  the  ground  and  soil  which 
is  the  property  in  fee  of  the  State  of  New  Jersey ;  and  give  out  and  pretend  that  they 
have  the  right  and  authority  in  law,  and  declare  and  assert  that  they  intend,  and  are 
proceeding,  to  drive  permanent  piles  and  fill  in  sufficient  soil  and  earth  to  bnild  and 
construct  so  as  to  have  entirely  finished  and  completed,  on  or  before  the  first  day  of 
November  next,  a  solid,  permanent,  and  substantial  dike  or  wall  of  earth,  to  extend 
from  the  aforesaid  upper  end  of  '^Petty's  Island"  to  the  New  Jersey  mainland,  in 
order  to  turn  the  large  body  of  water  heretofore  ebbing  and  flowing  to  the  east  of 
said  *'  Petty's  Island"  in  and  through  the  aforevsaid  channel  between  said  island  and 
the  Now  Jersey  mainland,  into  the  western  or  Pennsylvania  channel  aforovsaid  of  said 
river,  and  that  other  persons,  to  your  informant  unknown^  are  assisting  and  contrib- 
nting  to  the  erection  of  said  dike  or  wall,  in  order  that  when  said  dike  is  finished 
and  completed,  the  said  western  or  Pennsylvania  channel  will  be  deepened  and 
widened,  and  the  said  eastern  or  New  Jersey  channel  will  be  entirely  closed. 

VIII.  That  if  the  said  above-mentioned  plan  and  project  is  carried  out  and  said 
dike  or  wall  is  built  and  erected,  as  is  proposed  to  be  done  as  aforesaid,  that  the  use 
of  said  eastern  or  New  Jersey  Channel  will  be  entirely  destroyed,  that  the  bnsiness 
and  commerce  of  the  inhabitants  of  this  State,  so  as  aforCvsaid  carried  on  therein  and 
thereon,  will  be  destroyed,  and  that  said  ship-yards  and  vessel-building  establish- 
ments now  carried  on  in  said  city  of  Camden  will  be  greatly  injured  and  damaged,  if 
not  entirely  extinguished  and  wiped  out,  and  that  the  aforesaid  Cooper's  Creek,  by 
the  prevention  of  the  free  flowing  of  the  present  large  body  of  water  before  the  month 
thereof,  will  become  filled  up  and  rendered  unfit  for  navigation;  and  in  addition  to 
the  above-named  damage.s  and  dangers,  the  building  and  finishing  of  said  dike,  ai 
aforesaid,  will  cause  a  cove  to  form  around  and  about  the  present  supply-pipe  for  the 
aforesaid  water-worksof  the  city  of  Camden,  wherein  will  be  carried  mud,  refuse,  and 
filth,  at  all  times  floating  in  and  about  the  rivers  havinj^  large  cities  upon  their  banks, 
which  said  mud,  refuse,  and  filth  carried  and  de])Osited  in  said  cove  by  the  flood  tide 
will  not  be  carried  out  liy  the  ebb  tide  in  said  river,  because  there  will  be  no  free  cur- 
rent of  water  flowing  from  above  to  force  the  same;  so  that  the  whole  water  supply 
of  the  said  city  of  Camden  will  in  a  very  short  time  become  unwholesome,  impure, 
and  poisonous,  and  will  create  disease  and  cause  damage  and  death  among  the  inhab- 
itants of  this  State  in  the  city  of  Camden  and  elsewhere  using  said  water,  and  the 
deposit  of  buch  mud,  refuse,  and  filth  would  of  itself  create  a  nuisance  prejudicial  to 
the  health  of  the  inhabitants  of  this  Srate.  ^ 

IX.  That  there  is  no  other  or  convenient  place  where  works  to  supply  the  said  city 
of  Camden  with  water  can  be  erected  or  maintained. 
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X.  That  the  aforesaid  actions  and  deeds  of  the  said  the  American  Dredffing  Com- 
pftoj  Aud  John  A.  Boaker,  and  their  associates,  are  contrary  to  law  and  without  any 
warraDt  or  authority  whatsoever,  and  that  said  dike  is  being  built  without  warrant 
or  aathoriry  of  law,  and  that  the  same  is  a  public  nuisance  and  obstruction  to  navi- 
gatioD,  so  far  as  the  same  has  already  progressed,  and  if  permitted  to  continue  to  com- 
pletion will  be  a  much  more  serious  obstruction  to  navigation,  and  that  the  same  is 
a  wanton  invasion  of  tbe  public  property  of  the  State,  and  will  destroy  the  business 
sod  commerce  of  the  citizens  of  this  8tat«,  and  will  prove  destructive  of  the  purity  of 
the  wat«r  supply  of  the  city  of  Camden,  and  render  tbe  same  noxious  and  unwhole- 
toue,  and  cause  damage,  sickness,  and  disease  in  said  city,  destroying  the  public 
health  and  prove  a  public  nuisance  to  the  citizens  of  this  State. 

Toar  informant  therefore  prays  that  the  said  the  American  Dredging  Company  and 
John  A.  Bouker  may  answer  «nd  set  forth  the  premises  fully  and  particularly  what 
lias  already  been  done  by  theiu,  and  each  and  every  of  them,  and  what  is  yet  proposed 
to  be  done,  and  under  what  authority  or  pretended  authority,  and  that  the  earth  and 
•oil  already  deposited  as  aforesaid,  and  piling  driven,  and  other  work  done  in  thecon- 
f&nction  of  the  said  dike  as  aforesaid,  may  be  removed  and  the  nuisance  thereof  be 
akated,  and  that  the  said  defendants  may  be  perpetually  enjoined  from  further  de- 
pcwiting  any  earth,  soil,  mud,  dirt,  stones,  or  other  material,  or  driving  any  piles  or 
doing  any  work,  matter,  or  thing  towards  the  construction  of  the  aforesaid  dike,  or 
extending  said  island  over  from  the  north  end  thereof  to  the  New  Jersey  mainland,  or 
in  anywise  interfering  with  or  obstnictiug  said  channel  on  the  eastern  or  New  Jei-sey 
aide  of  said  river  Delaware,  between  said  *'  Petty's  Island  "  and  New  Jersey  mainland, 
or  in  anywise  interfering  with,  polluting,  damaging,  or  destroying  the  source  of  the 
irater  supply  of  the  said  city  of  Camden,  and  that  your  informant  may  have  such 
other  and  further  relief  as  the  nature  and  circumstances  of  the  case  may  require,  and 
ag  may  seem  agreeable  to  equity  and  good  conscience. 

May  it  please  your  honor,  the  premises  considered  to  grant  unto  your  informant  not 
only  the  State's  writ  or  writs  of  injunction  issuing  out  of  and  under  the  seal  of  this 
honorable  court,  pursuant  to  the  prayer  aforesaid,  but  also  the  State's  writ  of  sub- 
pcena,  issuing  out  of  and  under  the  seal  of  this  honorable  court,  directed  to  the  said 
Tbe  American  Dredging  Company  and  John  A.  Bouker,  therein  and  thereby  com- 
manding them  and  every  of  them,  on  a  certain  day  and  under  a  certain  penalty  therein 
to  he  expressed,  to  be  and  appear  before  this  honorable  court,  then  and  there  to  answer 
Ailly  the  premises,  but  without  oath  or  affirmation,  which  is  hereby  waived,  and  to 
iUnd,  to  abide,  and  perform  such  order  and  decree  therein  as  to  your  honor  shall 
aeem  meet  and  agreeable  to  equity  and  good  conscience. 
And  your  informant  will  ever  pray,  &c. 

•  John  P.  Stockton, 

A  itamty- General, 


State  of  New  Jersey,  Camden  County ^  9$ : 

John  D.  Leckner,  of  full  age,  being  duly  sworn  according  to  law,  on  his  oath  saith, 
that  he  resides  in  the  city  ot  Camden,  and  the  County  of  Camden,  and  State  of  New 
Jersey,  and  that  he  is  a  practicing  physician  in  said  city,  that  he  is  a  member  of  the 
eity  council  of  the  city  of  Camdeu  from  the  tifch  ward  of  said  city,  and  is  also  ohair> 
man  or  presiding  officer  of  the  board  of  health  of  the  said  city  of  Camden,  and  that 
Petty's  Island  lies  in  the  Delaware  River  north  and  west  of  the  city  of  Camden 
partly,  and  partly  of  the  township  of  Stockton,  and  is  about  two  miles  long,  and  is 
qoite  narrow;  that  the  Delaware  River  divides  at  the  head  of  said  island,  and  one 
channel  flows  along  the  eastern  or  New  Jersey  mainland  or  bank  and  one  on  the 
w^tem  or  Pennsylvania  bank  of  said  river;  that  said  islaud  is  wholly  within  the 
limits  of  the  township  of  Stockton,  in  the  county  of  Camden,  and  State  of  New 
Jersey ;  that  a  large  body  of  water  flows  between  said  island  and  the  New  Jersey 
mainland  with  the  ebb  and  flood  of  the  tide,  and  that  said  channel  along  said  New 
Jersey  is  a  large  and  deep  channel,  having  a  depth  of  "20  feet  at  low  water,  and  navi- 
Eible  for  large  vessels,  and  is  much  used  by  the  citizens  of  the  State  of  New  Jersey 
lor  the  purpose  of  the  carrying  on  of  their  business,  and  for  commerce  and  naviga- 
tion, and  that  large  ship-yards  and  vessel-building  establishments  are  located  in  the 
laid  city  of  Camden  on  said  stream  or  channel,  and  make  use  of  and  employ  the  same 
in  carrying  on  their  said  business;  that  Coopt*r's  Creek,  a  large  navigable  stream  of 
water,  empties  into  said  stream  or  channel ;  that  said  creek  is  much  used  for  naviga- 
tion; that  the  water- works  which  furnish  the  entire  water  supply  for  the  eisy  of 
Camden  and  some  neighboring  towns  are  located  at  Pavonia,  in  the  said  township 
of  Stockton,  on  the  mainland,  opposite  a  point  on  said  island  about  one  and  one-fifth 
miles  below  the  upper  or  north  end  of  said  island,  and  that  said  wat^r  supply  is  drawn 
from  said  Eastern  or  New  Jersey  Channel,  and  that  by  reason  of  the  ebb  and  flow  of  a 
large  body  of  water  through  said  channel  and  the  depth  thereof  tbe  water  drawn  there- 
from has  been  very  pure  and  wholesome,  making  the  water  supply  of  the  city  of 
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Camden  exceptionally  good  for  a  large  city ;  that  there  is  no  other  ayailable  place 
where  the  water- works  lor  the  city  of  Oamaen  could  be  located ;  that  "  The  American 
Dredging  Company  "  is  now  engaged  in  digging  mud,  earth,  and  soil  from  the  Western 
or  Pennsylvania  Channel  of  said  river,  and  dumping  and  depositing  the  same  into 
said  river  from  the  end  of  said  island  at  the  north,  in  order  to  build  a  solid  wall  or 
dike  from  the  north  end  of  said  island  to  the  New  Jersey  mainland,  so  as  to  close  np  said 
Eastern  or  New  Jersey  Channel,  prevent  the  ebb  and  flow  of  said  large  body  of  water 
between  said  island  and  New  Jersey  mainland,  and  divert  the  same  to  the  Western  or 
Pennsylvania  Channel  in  order  to  broaden  and  deepen  the  same ;  that  said  company 
has  been  engaged  in  said  work  since  on,  or  about  the  1st  day  of  August  last  past,  and 
are  depositing  said  mud,  soil,  and  earth  at  the  rate  of  800  to  1,000  cubic  yards  per  day, 
and  have  already  done  great  damage  to  navigation  and  the  water  supply  of  the  city 
of  Camden  ;  and  that  one  E.  L.  Register  has  commenced  or  is  about  to  commeuce  to 
drive  pilings  so  as  to  complete  and  strengthen  said  dike  or  wall,  and  it  is  the  purpose 
of  said  company  aud  said  Register  to  build  a  solid,  permanent,  and  substantial  dike 
from  the  upper  or  north  end  of  said  island  to  the  New  Jersey  mainland,  so  as  to  ruin 
and  destroy  the  aforesaid  New  Jersey  Channel,  prevent  the  ebb  and  flow  of  the  afore- 
said large  body  of  water,  and  ruin  and  destroy  said  ship-yards  and  vessel-building  es- 
tablishments, cause  said  Cooper's  Creek  to  All  up  and  destroy  its  navigation,  and 
create  a  cove  or  pool  in  which  the  flood  of  the  tide  will  carry  the  mud,  refuse,  and 
filth  always  abounding  in  rivers  on  which  are  situate  large  cities  and  deposit  the 
same  in  said  cove  and  it  will  there  remain,  there  being  no  force  of  water  above  to 
carry  the  same  off  at  the  ebb  of  the  tide,  so  that  in  a  very  short  time  a  large  stagnant 
pool  will  be  created,  abounding  in  refuse  and  filth,  from  which  the  water  supply  for 
the  city  of  Camden  aforesaid  must  be  drawn,  and  so  cause  said  water  to  become  nox- 
ious and  unwholesome,  and  cause  sickness,  damage,  and  death  to  the  citizens  of  the 
eity  of  Camden  and  of  this  State,  and  destroy  the  health  of  the  community  ;  that  said 
building  of  said  dike  is  on  the  property  of  the  State  of  New  Jersey,  is  without  any 
warrant  or  authority  of  law,  and  is  an  obstruction  to  navigation,  and  a  public  nui- 
sance to  the  citizens  of  this  State,  and  a  destruction  of  their  property  and  rights  and 
of  the  public  health  ;  that  the  above-mentioned  acts  and  purposes  of  said  defendants, 
■aid  company,  and  said  Register  have  just  come  to  the  knowledge  of  this  deponent : 
and  deponent  further  saith  that  he  has  read  the  foregoing  information,  and  that  all 
the  matters  therein  contained  are  true  to  the  best  of  iiis  knowledge  and  belief. 

J.  D.  Leckner. 

Sworn  and  subscribed  before  me  at  Camden  this  3d  day  of  September,  A.  D.  1885. 

N.  G.  Styron,  M,  C.  C. 

State  of  New  Jersey,  Camden  County^  sb  : 

D.  Cooper  Carman,  of  full  age,  bein^  duly  sworn  according  to  law,  on  his  oath 
•aith,  that  he  is  the  city  clerk  of  the  city  of  Camden  and  the  clerk  of  the  board  of 
health  of  said  city  ;  that  he  has  read  the  foregoing  information,  and  that  the  mattera 
and  things  therein  stated  are  true  to  the  best  of  his  knowledge  and  belief,  and  par- 
ticularly are  the  matters  and  things  stated  and  contained  in  the  foregoing  affidavit 
made  by  Dr.  John  D.  Leckner,  which  deponent  has  carefully  read,  true. 

D.  Cooper  Carman. 

Sworn  and  subscribed  before  me  at  Camden  this  3d  day  of  September,  A.  D.  1885. 

N.  G.  Styron,  M,  C,  C, 


Schedule  B. — The  Injunction. 

Hew  Jersey,  to  wit:   The  State  of  New  Jersey  to  "The  American  Dredging  Com- 
P  ^      pany"and  E.  L.  Register,  their  workmen,  servants,  and  agents,  and  each 

L»  AL.J      ^j^^  every  of  them,  greeting: 

Whereas  it  hath  been  represented  t«  us,  in  our  court  of  chancery,  on  the  part  of 
the  State  of  New  Jersey  of  the  attorney-general,  John  P.  Stockton,  that  he  hath 
lately  exhibited  his  information  against  you,  the  said  "The  American  Dredging  Com- 
pany''  and  E.  L.  Register,  defendants,  to  be  relieved  touching  the  matters  set  forth  in 
said  information : 

>  We,  therefore,  in  consideration  of  the  premises,  and  of  the  particular  matters  set 
forth  in  said  information,  do  strictly  enjoin  and  command  yon,  the  said  "The  Ameri- 
can Dredging  Company  "  and  E.  L.  Register,  your  and  each  of  your  workmen,  serv- 
ants, and  agents,  and  all  and  every  the  persons  before  mentioned,  and  each  and  every 
of  you,  under  the  penalty  that  may  fall  thereon,  that  you  and  every  of  you  do  abso- 
lutely desist  and  refrain  from  further  depositing  any  earth,  soil,  mud,  dirt,  stones,  or 
other  material,  or  driving  any  piles,  or  doing  any  work,  matter,  or  thing  toward  the 
•onstruction  of  any  dike  or  wall  from  the  north  end  of  Petty's  Island  over  to  the 
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New  Jersey  mainland,  or  extendinfr  said  island  over  from  the  north  end  thereby  to 
tbe  Neir  Jersey  mainland,  or  in  anywise  interfering  with  or  obstraoting  the  Eastern 
or  Sew  Jersey  Channel  of  the  Delaware  River  flowing  between  said  island  and  the 
Kew  Jersey  mainland,  or  in  anywise  interfering  with,  pollutings  damaging,  or  de- 
itrojXnfi  the  source  of  the  water  supply  of  the  said  the  city  of  Camden,  until  you, 
the  said  defendents,  shall  have  fully  answered  the  said  information  and  our  said 
eoart  shAll  make  other  order  to  the  contrary. 

Witness  his  honor  Theodore  Rnnyon,  our  chancellor,  at  Trenton,  the  fourth  day  of 
September,  in  the  year  of  our  Lord  one  thousand  eight  hundred  and  eighty-five. 

Geo.  8.  DuRYEA, 

Clerk. 
John  P.  Stockton, 

A  UarHey-General. 


Schedule  C— The  Answer  of  the  Defendants. 

Ib  ihe  ciroait  court  of  the  United  States  for  the  district  of  New  Jersey,  in  the  third 

circuit,  September  term,  1885.    No.  5. 

Aaawer  of  the  American  Dredging  Company  and  John  A,  Bouker^  defendantSf  to  the  hill  of 
complaint  of  the  attorney-general  of  tht  State  of  New  Jersey,  informant. 

These  defendants,  now,  and  at  all  times  hereafter  saving  and  reserving  unto  them* 
tdTes  all  benefit  and  advantage  of  exception  which  can  or  may  be  had  or  taken  to 
the  many  errors,  uncertainties,  and  other  imperfections  in  the  said  informant's  bill  of 
onnplaiiit  contained,  for  answer  thereunto,  and  to  so  much  and  such  parts  thereof  as 
these  defendants  are  advised  is  or  are  material  or  necessary  for  them  to  make  answer 
uito,  answering,  say : 

L  That  under  the  provisions  of  the  act  of  Congress  passed  the  5th  day  of  July, 
IBB4,  the  sum  of  9200,000  was  appropriated  for  the  purpose  of  improving  the  Delaware 
Rirer,  from  Trenton,  New  Jersey,  to' its  month — continuing  improvement.  That  the 
Delaware  River  is  a  part  of  the  navigable  waters  of  the  United  States  connecting 
vith  the  Atlantic  Ocean,  and  lying  between  the  States  of  Pennsylvania,  New  Jersey, 
ttd  Delaware,  and  forms  a  continuous  channel  for  commerce  with  foreign  countries 
aod  unong  the  States. 

That  a  plan  for  the  permanent  improvement  of  the  said  river  was  recommended  by 
a  Board  of  Engineers  of  the  United  States  Army,  which  said  plan  was  approved  and 
adopted  by  the  Secretary  of  War  of  the  United  States,  on  the  2d  day  of  May,  1885 ; 
that  a  part  of  said  plan  for  the  improvement  of  said  river  is  the  deepening  of  the 
ehanoel  thereof  in  front  of  the  city  of  Philadelphia  by  the  construction  of  a  cuke  from 
Fiaber's  Point  southward  toward  Petty's  Island,  for  about  3,500  feet  in  length ;  that 
onder  the  authority  of  the  said  act  of  Congpress  the  said  The  American  Dredging  Com- 
pasy  entered  into  a  contract  with  the  United  StAtes  of  America,  on  the  sSth  day  of 
Joly,  1885,  and  the  said  John  A.  Bouker,  on  the  7th  day  of  August,  1885,  to  build  and 
«nkflruct  said  dike,  and  that  in  pursuance  of  said  contract,  and  under  the  sunerintend- 
flBce  of  Henry  M.  Robert,  lieutenant-colonel  of  Engineers,  of  the  Army  of  tne  United 
Ststet,  and  under  the  authority  and  direction  of  the  Secretary  of  War,  the  said  de- 
fendants were  proceeding  to  construct  said  dike  aforesaid,  which  is  the  matter  com- 
pUioed  of  in  said  bill ;  that  other  than  as  said  contractors  aforesaid,  acting  under  the 
•opervision  and  direction  of  the  Secretary  of  War  of  the  United  States,  as  before 
ilsted,  the  defendants  in  the  above  case  have  done  no  act  whatever  touching  the  mat- 
ter complained  of  in  said  bill. 

II.  These  defendants  aver  that  under  the  provisions  of  the  act  of  Congress  aforesaid, 
asd  ond^r  the  authority  and  direction  of  the  Secretary  of  War  as  aforesaid,  they  have 
been  duly  authorized,  and  have  the  right  to  proceed  to  perform  the  work  and  to  con- 
timet  the  aforesaid  dike  in  the  said  Delaware  River;  without  this,  that  any  other 
|satter  or  thing  whatsoever  in  said  bill  of  complaint  contained,  material  or  effectual 
is  the  law  to  be  answered  unto,  and  not  herein  and  hereby  well  and  sufficiently  an- 
•vered  unto,  confessed  and  avoided,  traversed  or  denied,  is  true,  all  of  which  matters 
tod  things  these  defendants  are  and  will  be  ready  to  aver,  maintain,  and  prove,  as 
this  honorable  court  shall  direct,  and  pray  to  be  hence  dismissed  with  their  costs  and 
^rges  in  this  behalf,  most  wrongfully  sustained. 

American  Drbdoing  Company. 

Isaac  Albertson, 

Attest:  President. 

Flotd  H.  White, 

iSKAL.  ]  Secretary. 

Witness: 

Chas.  Day. 

John  A.  Bouker. 

52  s 
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Eastern  Districi'  of  Pennsylvania,  as: 

Isaao  Albertson,  being  daly  sworn  according  to  law,  says  that  he  is  the  president 
of  The  American  Dredging  Company,  one  of  the  above-named  defendants,  and  that 
the  faot»  stated  in  the  foregoing  answer,  so  far  as  they  are  within  his  knowledge,  are 
trae,  and  that  the  things  therein  stated  on  information  and  belief  are  true,  t-o  the 
best  of  his  knowledge,  information,  and  belief. 

Isaac  Albertson. 

Sworn  and  subscribed  before  me  this  seventh  day  of  October,  A.  D.,  1885. 
[seal.]  Samuel  Beix, 

U.  8.  Cammi$9ianer. 

John  A.  Bonker,  being  duly  sworn  according  to  law,  says  that  he  is  one  of  the 
above-named  defendants,  and  that  the  facts  stated  in  the  foregoing  answer,  so  far  as 
they  are  within  his  knowledge,  are  true,  and  that  the  things  therein  stated  on  in- 
formation and  belief  are  true,  to  the  best  of  his  knowledge,  information,  and  belief! 

John  A.  Boukbr. 

Sworn  and  subscribed  before  me  this  7th  day  of  October,  A.  D.  1885. 

Chas.  Day,  N.  P.,  N.  J. 


Schedule  D.—- The  Argument. 

In  the  circuit  court  of  the  United  States  for  the  district  of  New  Jersey,  in  the  third 

circuit. 

The  attorney-general  of  the  State  of  New  Jersey,  informant,  V8,  The  American  Dredg> 

ing  Company  and  John  A.  Bonker,  defendants. 

Statement  of  the  eaee. 

The  proceedings  in  this  case  were  commenced  in  the  court  of  chancery  for  the 
State  of  New  Jersey,  and  have  been  removed  into  this  court. 

The  information  was  filed  by  the  attorney -general  of  the  State  of  New  Jersey  on 
behalf  of  the  State,  asking  that  the 'defendants  be  restrained  from  constructing  a 
dike  from  Fisher's  Point  southward  towards  Petty's  Island,  which  dike  is  intended 
to  turn  a  part  of  the  water  from  the  eastern  channel,  so  as  to  deepen  the  western  or 
Pennsylvania  channel  opposite  the  city  of  Philadelphia ;  and  st-atin^  that  the  State 
of  New  Jersey  is  seized  in  fee  of  the  ground  lying  in  the  Delaware  River  opposite  the 
city  of  Camden,  within  certain  limits,  and  that  the  State  of  New  Jersey  has  **  a  ri^ht 
of  empire  and  government  over  the  waters  crossing  the  said  ground  and  soil,  which 
waters  are,  and  ever  have  been,  navigable  waters;  and  has  full  right  and  power  to 
see  to  the  navigation  of  said  waters,  and  to  pi  event  the  erection  of  obstructions  and 
nuisances  in  the  said  waters.'' 

That  the  contemplated  work  will  render  the  supply  of  water  for  the  city  of  Camden 
impure  and  unwholesome,  and  will  lessen  the  depth  oi  the  channel  of  the  river  on  the 
east  side,  and  thus  injure  and  destroy  the  business  and  commerce  of  the  city  of  Camden. 

The  defendants  in  their  answer  state  that  the  act  complained  of  is  the  building  of  • 
a  dike  from  Fisher's  Point  southward  towards  Petty's  Island ;  that  this  is  done  under 
a  contract  with  the  United  States,  in  pursuance  of  an  act  of  Congress,  and  under  the 
direction  of  the  Secretary  of  War,  and  that  the  Delaware  River  opposite  the  city  of 
Philadelphia  is  a  part  of  the  navigable  waters  of  the  United  States  connecting  with 
the  Atlantic  Ocean,  and  lying  between  the  States  of  Pennsylvania,  New  Jersey,  and 
Delaware. 

Argument, 

By  the  eighth  section  of  the  first  article  of  the  Constitution  of  the  United  States,  it 
was  provided  that : 

*•  The  Congress  shall  have  power  •  *  »  to  regulate  commerce  with  foreign  na- 
tions,  and  among  the  several  States,  and  with  the  Indian  tribes." 

The  Supreme  Court,  in  the  case  of  Miller  vs.  Mayor  of  New  York,  109  U.  S.,  395,  say 
that: 

**  The  power  vested  in  Congress  to  regulate  commerce  with  foreign  nations  and 
among  the  several  States  includes  the  control  of  the  navigable  waters  of  the  United 
States  so  far  as  may  be  necessary  to  insure  their  free  navigation ;  and  by  *  navigable 
waters  of  the  United  States'  are  meant  such  as  are  navigable  in  fact,  and  which  by 
themselves,  or  their  connection  with  other  waters,  form  a  continuous  channel  for 
commerce  with  foreign  countries  or  among  the  States." 

The  Delaware  River,  opposite  the  city  of  Philadelphia,  is  »  part  of  such  navigable 
waters  of  the  United  States. 
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Bj  the  provisions  of  the  act  of  Congress  approved  Jaly  5, 1884, 23  St.,  138,  an  appro- 
pnatloQ  was  made  for  improving  the  Delaware  River,  in  these  words : 

*'  Improving  Delaware  River,  from  Trenton,  New  Jersey,  to  its  mouth,  continuous 
improvement,  two  hundred  thousand  dollars :  Provided,  That  not  exceeding  ten  thou- 
nad  dollars  of  said  sum  shall  be  expended  above  firidesburg." 

By  the  same  act  it  was  provided  that  the  money  appropriated  by  this  act  was  *'  to 
be  exp«odcMi  under  the  direction  of  the  Secretarv  of  War.''    23  St.,  133. 

The  act  complained  of  is  the  building  of  a  dike  in  the  Delaware  River  at  a  point 
where  it  is  a  part  of  the  navigable  waters  of  the  United  Spates.  This  work  is  being 
eoDstraeied  by  the  defendants  under  a  contract  with  the  United  States,  in  pursuance 
of  the  above  act,  and  by  the  direction  of  the  Secretary  of  War. 

The  work  being  constructed  is  thus  brought  clearly  within  the  provisions  of  the 
Cnw^tution,  as  laid  down  in  the  case  of  Miller  V8.  the  Mayor  of  New  York,  anc^  of 
SoQth  Carolina  v$.  Georgia  ei  a^,  93  U.  8.,  4. 

This  last  case  is  similar  to  and  decisive  of  the  present. 

The  court  says : 

^'That  the  power  to  regulate  inter-State  commerce  and  commerce  with  foreign  ua- 
tkms,  conferred  upon  Congress  by  the  Constitution,  extends  to  the  control  of  naviga- 
ble rivers  between  States— rivers  that  are  accessible  from  other  States,  at  least  to  the 
extent  of  improving  their  navigability — has  not  been  ouestioned  during  the  argument, 
Qor  eoald  it  with  any  show  ot  reason.  From  an  early  period  in  the  history  of  the 
Oovemmcnt  it  has  been  so  understood  and  determined.'' 

"But  it  is  insisted  on  behalf  of  the  complainants  that,  though  Congress  may  have 
(lie  power  to  remove  obstructions  in  the  navigable  waters  of  the  United  States,  it  has 
noni^ht  to  authorize  placing  obstructions  therein ;  that,  while  it  may  improve  naviga- 
tion, it  may  not  impede  or  destroy  it.  Were  this  conceded,  it  could  not  affect  our  pudg- 
meat  of  the  present  case.  The  record  exhibits  that,  immediately  above  the  city  of 
Ssrannah  the  river  is  divided  by  Hutchinson's  Island,  and  that  there  is  a  natural 
channel  on  each  side  of  the  island,  both  uniting  at  the  head.  The  obstruction  com- 
pUined  of  is  at  the  point  of  divergence  of  the  two  channels,  and  its  purpose  and  prob- 
eble  ^ect  are  to  improve  the  southern  channel  at  the  expense  of  the  northern  by  in- 
ercssing  the  flow  of  the  water  through  the  former,  thus  increasing  its  depth  and 
wftter-way,  as  also  the  scouring  effects  of  the  current.  The  u<3tion  of  the  defendants 
ii  not  therefore  the  destruction  of  the  river.  True,  it  is  obstructing  the  water-way  of 
eee  of  its  channels,  and  compelling  navigation  to  use  the  other  channel ;  but  it  is  a 
aeans  employed  to  render  navigation  of  the  river  more  convenient — a  mode  of  im- 
provement not  uncommon."  • 

''The  two  channels  are  not  two  rivers,  and  closing  one  for  the  improvement  of  the 
other  is  in  no  just  or  legal  sense  destroying  or  impeding  the  navigation.'* 

It  was  also  decided  in  this  case,  that  where  an  appropriation  was  made  by  Con- 
gress, to  he  expended  under  the  direction  of  the  Secretary  of  War^  the  authority  was 
given  to  him  to  construct  a  work  which  might  divert  the  water  from  one  channel  to 
soother. 

In  this  same  case  the  question  arose  whether  the  ninth  section  of  the  first  article 
of  the  Constitution  of  the  United  States,  which  provides  that  no  preference  shall 
be  given  by  any  regulation  of  commerce  or  revenue  to  the  ports  of  one  State  over 
those  of  another,  was  not  applicable  to  the  case  then  before  the  court,  page  12.  See 
ftlio  State  of  Pennsylvania  vs.  Wheeling  and  Belmont  Bridge  Co.,  18  How.,  433,  where 
it  ia  said  that  'Hhere  are  many  acts  of  Congress  passed  in  the  exercise  of  this  power 
to  regnlate  commerce,  providing  for  a  special  advantage  to  the  port  or  ports  of  one 
8tsie,  and  which  very  advantage  may  incidentally  operate  to  the  prejudice  of  the 
ports  in  a  neighboring  State,  wnich  have  never  been  supposed  to  conflict  with  this 
nniitation  upon  its  power.  The  improvement  of  rivers  and  harbors,  the  erection  of 
Hght-honses  and  other  facilities  of  commerce  may  be  referred  to  as  examples." 

The  complainant  in  this  case,  the  State  of  New  Jersey,  has  no  such  property  right, 
nor  has  it  alleged  that  it  will  sustain  such  special  and  peculiar  injury  as  will  enable  it 
to  maintain  its  action  in  this  case. 

City  of  Georgetown  r».  The  Alexandria  Canal  Co.,  12  Pet.,  91);  South  Carolina  et  al, 
tt.  Georgia,  93  U.  S.,  14. 

John  K.  Valxntine, 
Attorney  for  Defendantn. 


ScmcDULE  E. — Lktter  op  thk  Hon.  W.  J.  Sewell. 

Camden,  N.  J.,  Septemhtr  30,  1885. 

Mt  Dkab  Sir  :  I  have  the  honor  to  call  your  attention  to  the  improvement  of  the 
Delaware  River,  north  of  Camden  and  Philadelphia,  lately  commenced  by  the  En- 
giaeer  Department,  under  the  charge  of  Colonel  Robert,  of  the  Engineer  Corps.    Thia 
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improvemeot  coDtemplates  a  dike  from  Fisher's  Point,  on  the  New  Jersey  shore,  to  a 
point  in  the  Delaware  River,  running  about  3,500  feet. 

The  city  of  Camden  and  the  shore-owners,  believing  that  this  work  would  divert 
what  is  now  the  main  channel  of  the  Delaware  River  at  that  point,  and  throw  it  en- 
tirely on  the  Pennsylvania  side,  to  the  disadvantage  of  all  property,  and  to  the  dam- 
age of  the  water  used  by  the  citizens  of  Camden,  applied  for  and  obtained  a  temporary 
injanction  restraining  the  work. 

I  have  examined  into  the  matter  of  late,  and  find,  from  the  opinion  of  those  accus- 
tomed to  the  tides  and  the  action  of  the  river  in  this  locality,  that  this  work,  if  carried 
out,  will  result  in  the  following  damage  to  the  interest  on  the  New  Jersey  shore : 

Ist.  It  would  destroy  the  channel  on  this  side,  making  shoal  water  on  a  very  ex- 
tensive river-front,  and  of  what  is  now  the  ship-channel; 

2d.  It  will,  eventually,  have  the  effect  of  filling  up  the  navigable  stream  of  Cooper's 
Oreek.  on  which  there  is  a  large  number  of  factories; 

3d.  It  interferes  with  the  private  rights  of  people  who  own  land  there,  and  partica- 
larly  those  firms  engaged  in  the  tnanufacture  or  brick,  which  is  a  large  industry  in 
this  locality.  At  what  is  known  as  *^Fish  House,"  this  work,  if  carried  out,  would 
utterly  destroy  their  watef*  communication  ;  and 

4th.  What  excites  the  attention  of  the  citizens  most,  is  the  possible  destruction  of 
our  water  supply,  which  is  taken  from  the  water  that  would  be  shoaled  by  the  action 
of  this  dike. 

Presuming  that  our  State  courts  will  not  have  the  jurisdiction  to  prevent  the  De- 
partment from  carrying  out  a  public  improvement  of  this  kind,  I  beg  that  before  the 
work  is  renewed  the  board  of  officers  that  adopted  the  plan  be  re-convened,  or  a  sim- 
ilar one  created  to  take  into  consideration  the  points  named  by  me.  Our  citizens  are 
very  much  excited  in  relation  to  the  matter,  and  your  compliance  with  my  request 
would  be  gratifying  to  them. 
Very  respectfully,  yours. 

W.  J.  Skwell, 

U.  8.  S. 

Hon.  W.  C.  Endicott, 

Secretary  of  War, 


report  of  libutbnant-colonbl  henry  m.  robert,  oorps  op 

bnginbbrs. 

United  States  Engineer  Office, 

Philadelphia^  Pa.j  October  9, 1885. 

Snt:  I  have  tfae  honor  to  sabmit  the  following  remarks  apon  the  let- 
ter of  Hon.  W.  J.  Sewell  to  the  honorable  the  Secretary  of  War,  referred 
to  me  by  yonr  indorsement,  dated  October  3, 1885: 

The  dike  coptiplained  of  is  to  extend  from  Fisher's  Point,  New  Jer- 
sey, 3,000  feet  toward  the  head  of  Petty's  Island,  with  a  mattress  sill 
about  3  feet  thick,  projecting  500  feet  farther,  leaving  an  open  channel- 
way  of  aboat  3,000  feet  between  the  end  of  the  sill  and  the  island,  or 
3,500  feet  between  the  end  of  the  dike  and  the  island.  The  top  of  the 
dike  is  to  be  at  the  level  of  mean  low  water,  allowing  the  tides  to  flow 
over  it.  The  dike  will  cut  off  the  least  important  of  the  two  channels 
between  Fisher's  Point  and  Petty's  Island. 

The  dike  is  a  portion  of  the  plan  of  the  Board  of  Engineers  on  the  per- 
manent improvement  of  the  Delaware  River  appointed  last  year,  and  is 
evidently  designed  to  throw  more  water  into  the  channel  west  of  Pet- 
ty's Island.  The  projecft  for  its  construction  was  approved  by  the  hon- 
orable the  Secretary  of  War,  May  2, 1885,  and  contracts  were  made  nn- 
der  which  work  was  commenced  on  the  dike  last  August,  but  an  injunc- 
tion served  on  the  contractors  September  4,  put  a  stop  to  the  work. 
The  case  is  now  before  the  United  States  circuit  court  When  stopped 
the  condition  of  the  work  was  as  follows:  The  contractors  for  dredging 
west  of  Petty's  Island  had  placed  about  26,000  cubic  yards  of  gravel  on 
the  line  and  in  the  vicinity  of  the  dike,  being  about  one-third  of  their 
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contract.  Tbe  contractors  for  building  the  dike  had,  I  understand,  large 
quantities  of  brash  cut  at  various  points,  and  had  arrangements  com- 
I^ted,  they  claimed,  to  deliver  material  and  put  in  100  feet  of  dike  per 
day  within  a  week  of  the  time  when  they  were  stopped,  but  they  had 
Dot  yet  put  any  material  into  the  water. 

The  objections  to  the  dike,  as  stated  in  the  letter  referred  to  me,  are 
four  in  namber,  and  my  remarks  will  be  in  the  same  order  as  the  objec- 
tions. 

(1)  Objection:  "It  would  destroy  the  channel  on  this  side,  making 
shoal  water  on  a  very  extensive  river-front,  and  of  what  is  now  the  ship- 
dianoel." 

Remarks :  The  object  of  the  dike  is  to  throw  more  water  into  the  chan- 
nel west  of  Pettj's  Island,  and  it  will  undoubtedly  diminish  the  flow  east 
of  the  island,  but  I  cannot  see  that  this  diminution  will  produce  the  dis- 
Mt3t>a8  effects  claimed. 

(2)  Objection:  "It  will  eventually  have  the  effect  of  filling  up  the 
navigable  stream  of  Cooper's  Creek,  on  which  there  is  a  large  number  of 
factories." 

Remarks :  It  seems  to  me  that  the  effect  of  the  dike  on  Cooper's  Creek 
would  be  just  the  opposite  to  the  one  here  mentioned.  In  order  to  see 
tiie  effect,  let  us  suppose  the  dike  to  be  built  entirely  over  to  Potty's 
Island,  and  to  be  raised  above  high  water.  We  would  then  have  a  cul- 
de-sac  in  which  the  flood  tide  would  rise  higher  than  at  present,  forcing 
ao  increased  amount  of  water  up  Cooper's  Creek,  and  thus  increasing 
the  working  force  of  the  ebb  tide,  tending  to  scour  out  the  creek  to  an 
inoieased  depth.  In  so  far  as  the  dike  will  have  any  effect  upon  Cooper's 
Creek,  it  will,  in  my  opinion,  be  to  improve  the  creek  by  increasing  the 
working  force  of  the  tide  in  the  creek. 

(3)  Objection:  ^^It  interferes  with  the  private  rights  of  people  who 
own  land  there,  and  particularly  those  firms  engaged  in  the  manufact- 
ure of  brick,  which  is  a  large  industry  in  this  locality  at  what  is  known 
as  *  Fish  House.'  This  work,  if  carried  out,  would  utterly  destroy  their 
water  communication." 

Remarks :  Every  improvement  of  this  nature  necessarily  interferes 
with  private  rights.  In  the  course  of  time  it  is  to  be  expected  that  the 
area  immediately  behind  the  dike  will  be  partially  filled  up  and  the 
deep  water  be  further  removed  from  the  present  shore.  At  present  it 
is  difficult  to  foresee  what  damages  may  result  to  owners  of  adjacent 
lands,  but  it  would  seem  only  equitable  that  they  should  be  fully  re- 
eompensed  for  any  actual  damage  suflered  from  the  construction  of  the 
dike. 

(4)  Objection :  ^^  What  excites  the  attention  of  the  citizens  n^ost  is 
the  possible  destruction  of  our  water  supply,  which  is  taken  from  the 
water  that  would  be  shoaled  by  the  action  of  this  dike." 

Remarks :  Even  supposing  that  the  dike  would  destroy  the  water 
aapply  of  Camden  or  Philadelphia,  it  would  be  a  question  as  to  whether 
the  use  of  great  navigable  rivers  for  supplying  the  water- works  of  cities 
ahould  take  the  precedence  of  their  use  for  navigation.  If  the  dike 
causes  the  extensive  shoaling  feared  by  the  authorities  of  Camden,  it 
would  be  a  question  whether  it  would  not  be  a  blessing  in  disguise  to 
the  water-works  by  preventing  the  construction  of  manufactories  be- 
tween the  water-works  and  the  dike,  which  would  probably  pollute  the 
ri?er  more  than  the  shoals. 

But  while  the  dike  must  necessarily^  reduce  the  amount  of  water  flow- 
ing through  this  channel,  and  therefore  produce  some  shoaling,  and  I 
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suppose  all  shoaling  has  some  effect  apon  the  purity  of  the  water,  yet 
it  seems  to  me  this  effect  of  the  dike  will  be  so  small  as  to  scarcely 
enter  as  a  formidable  factor  in  the  problem  of  how  to  improve  this  por- 
tion of  the  Delaware  Biver.  When  the  effect  of  the  dike  is  compared 
with  the  effect  of  running  out  solid  piers  to  the  wharf  lines  on  either 
side  of  the  channel,  as  shown  on  the  accompanying  chart,  and  of  the 
construction  on  the  shores  of  factories  which,  as  stated  in  the  second 
objection,  are  already  numerous  on  Cooper's  Greek,  the  mouth  of  which 
is  only  800  yards  from  the  water- works,  both  of  which  in  time  are  to  be 
expected  in  such  near  vicinity  to  cities  like  Camden  and  Philadelphia| 
it  would  seem  that  the  results  from  the  construction  of  the  dike  would 
be  no  worse  than  would  be  expected  from  other  improvements  naturally 
to  be  expected  in  the  vicinity  of  large  cities. 
Very  respectfully,  your  obedient  servant, 

Hbnbt  M.  Bobebt, 
Lieut  CoL  of  Engineers, 

The  Chief  op  Engineebs,  U.  S.  A. 


SOHBDULE  F.— SPEOIAL  BEPOBT  OF  BOABD  OF  ENGINEBBS. 

Engineeb  Office,  U.  S.  Abmy, 
Philadelphia,  Pa.,  October  28, 1885. 

Genebal  :  The  Board  of  Engineers  constituted  by  Special  Order 
177,  Headquarters  Corps  of  Engineers,  series  of  1884,  for  the  pnrpose 
of  preparing  a  plan  for  the  permanent  improvement  of  the  Delaware 
Biver  from  Trenton,  N.  J.,  to  Delaware  Bay,  and  re-convened  by  Spe- 
cial Order  167,  Headquarters  Corps  of  Engineers,  October  22, 1885,  for 
the  purpose  of  considering  certain  objections  made  by  citizens  of  Cam- 
den, N.  J.,  to  the  construction  of  a  dike  which  the' Board  had  recom- 
mended, beginning  at  Fisher's  Point,  New  Jersey,  3  or  4  miles  above  Cam- 
den, and  extending  about  3,000  feet  towards  the  head  of  Potty's  Island, 
have  the  honor  to  report  as  follows: 

BEPOBT. 

The  Board  met  at  the  United  States  Engineer  Office  in  Philadelphia 
on  Monday,  October  26,  the  day  appointed.    Present,  all  the  members. 

After  the  reading  of  the  papers  submitted  for  their  consideration  by 
the  C^ief  of  Engineers,  Senator  Sewell,  of  New  Jersey,  Mr.  Armstrong, 
Mr.  Dialogue,  Dr.  Leckner,  and  others  personally  appeared  before  the 
Board  and  made  oral  statements  of  the  damage  which  they  believed  the 
interests  they  represented  would  sustain  by  the  completion  of  the  pro- 
jected dike.  These  statements  indicated  great  opposition  to  the  work ; 
and  in  order  that  a  more  general  and  convenient  hearing  might  be  given 
to  the  citizens  of  Camden,  N.  J.,  it  was  arranged  that  a  public  meeting 
should  be  held  at  ten  o'clock  on  the  following  morning,  at  the  office  of 
Senator  Sewell,  in  that  city,  which  all  interested  persons  should  be  in- 
vited to  attend,  for  a  full  and  detailed  presentation  of  their  views. 

Tuesday,  October  27. — The  Board  met  at  the  time  and  place  appointed, 
and  heard  the  testimony  of  all  who  wished  to  appear  before  them ; 
after  which,  in  company  with  many  of  the  citizens  interested,  they 
visited  and  examined  the  site  of  the  proposed  work  and  the  New  Jersey 
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Ohftnnel.  On  their  retarn  to  Philadelphia,  the  same  afternoon,  Mr. 
Browning  appeared  before  the  Board,  and  gave  oral  testimony  con- 
cerning the  fishing  interest  that  wonld  be  aflfeoted  by  the  proposed 
vork  at  Fisher's  Point.  After  discussing  the  testimony  which  had 
been  offered,  and  agreeing  upon  their  report,  the  Board  adjourned,  hav- 
ing first  learned,  in  consultation  with  the  local  engineer,  that  there  was 
no  other  question  of  improvement  which  needed  their  attention  at  this 
lime  other  than  the  one  especially  referred  to  them  by  the  Ghief  of 
Engineers. 

At  the  session  held  at  Senator  Sewell's  office  the  following  gentlemen 
appeared  and  presented  their  objections  to  the  proposed  construction, 
namely: 

1.  Aaj^stus  Reeve,  representing  the  brickyard  intorests. 

2.  J.  B.  Wood,  repreflenting  the  ship-yard  interests. 
X  Captain  John  B.  Adams,  shipoiaster. 

4.  Mr.  Dialogae,  councilman,  water  committee. 

0.  N.  J.  Meade,  State  board  of  health. 

5.  Mr.  Bacot,  engineer,  riparian  commission. 
7.  John  8.  Shultz,  city  snrveyor. 

a  H.  M.  Birkenbine,  C.  £. 

9.  Charles  G.  Darrach,  C.  E. 

10.  Senator  Sewell,  of  New  Jersey. 

The  following  spoke  in  favor  of  the  work : 

1.  Representative  Charles  0*Neil,  of  Philadelphia. 
1  Mr.  Tacker,  port  warden  of  Philadelphia. 

Many  others  were  present  on  both  sides,  bnt  did  not  present  their 
views. 

The  objections.  ojQfered  to  the  prosecution  of  the  work  are  based  upon 
the  fear  that  it  will  damage — 

(1)  The  brick-yard  property  and  the  fishery  at  Fisher's  Point,  by  caus- 
ing the  water  to  shoal  in  front  of  these  yards,  lying  just  below  Fisher's 
Point,  which  would  compel  the  extension  of  their  wharves  or  landing 
places. 

(2)  The  ship-yard  property,  by  causing  the  shoaling  of  the  water  in 
front,  which  might  result  in  destroying  their  business. 

(3)  Cooper's  Creek,  where  now  there  is  a  large  amount  of  commerce, 
by  causing  its  mouth  to  fill  up. 

(4)  The  water  supply  of  the  city  of  Camden,  by  reducing  the  flow  of 
vaU^r  through  the  New  Jersey  Channel  to  such  an  extent  that  a  marsh 
▼oolrt  gradually  form  behind  the  dike,  which  would  catch  sewage  and 
other  impure  matter  that  would  otherwise  float  away,  and  thus  the  city 
▼ater,  which  is  taken  out  of  this  channel,  would  be  rendered  unfit  for 
use,  and  the  water- works  would  therefore  have  to  be  removed,  at  a  cost 
of  $1,000,000  probably. 

(5)  The  health  of  the  city,  in  the  same  way,  by  the  formation  of  this 
marsh,  which  would  produce  malaria. 

After  careful  consideration  of  the  subject,  the  Board  cannot  bring 
Uiemselves  to  view  these  objections  in  the  serious  light  in  which  they 
seem  to  be  regarded  by  the  gentlemen  who  presented  them  ;  and  it  ap- 
pears to  be  more  than  probable  that  much  of  the  importance  which  has 
been  attached  to  them  has  arisen  from  the  belief  that  the  contemplated 
dike  was  to  be  (as  was  erroneously  stated  in  the  information  laid  before 
the  chancellor  of  the  State  of  New  Jersey,  upon  which  an  injunction  was 
obtained)  a  solid  high- water  dike  extending  from  Fisher's  Point  to  the 
head  of  Petty's  Island,  completely  closing  the  channel.  On  the  con- 
trary, the  proposed  dike  is  to  be  a  low-water  dike  over  which  the  tide 
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will  ebb  and  flow  partially,  and  it  is  to  extend  only  about  half  way  across 
the  opening  between  Fisher's  Point  and  Petty's  Island. 

It  is  probable  that  in  the  cove  formed  between  this.dike  and  the  main- 
land a  deposit  will  take  place  which  may  finally  result  in  filling  it  np, 
and  in  this  way  the  brick-yard  and  other  property  may  be  affected,  but 
whether  favorably  or  unfavorably  time  only  will  determine. 

It  is  not  believed,  however,  that  the  work  proposed  will  reduce  the 
volume  of  water  which  now  passes  through  the  New  Jersey  channel  to 
such  an  extent  as  to  affect  injuriously  any  of  the  other  interests  referred 
to. 

Should  the  time  ever  arrive  when,  through  changes  in  the  regimen  of 
the  liver,  it  would  become  necessary  to  close  this  channel  completi^ly, 
in  order  to  preserve  the  main  channel,  some 'of  the  evils  now  feared 
might  follow,  but  this  is  a  distant  contingency,  and  in  the  event  of  its 
occurrence  Congress  would  doubtless  be  willing  to  afford  relief  for  the 
local  damage  which  the  general  interests  of  commerce  and  navigation 
may  have  made  it  necessary  to  inflict. 

It  does  not  appear  to  the  Board  that  there  are  any  other  means  avail- 
able of  successfully  maintaining  the  requisite  channel  depth  in  this  part 
of  the  Delaware  Biver  than  those  which  they  have  heretofore  proposed, 
and  they  recommend,  therefore,  that  the  construction  of  the  Fishei^s 
Point  Dike  be  continued  and  completed. 

Wm.  p.  Craighill, 

Lieut.  Col.  of  Engineers. 
Walter  McFarland, 

Lieut  Ool.  of  Engineers. 
G.  L.  Gillespie, 

Major  of  Engineers. 
W.  H.  Heuer, 

Major  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 


letter  of  lieutenant-colonel  WILLIAM  P.  GRAIGHILL,  CORPS  OF 

engineers. 

United  States  Engineer  Office, 

Baltimore^  Md.,  October  31,  1885. 

General:  In  sending  forward  herewith  the  report  of  the  Board  on 
the  permanent  improvement  of  the  Delaware  Eiver,  dated  October  28, 
1885,  it  seems  not  out  of  place  to  call  attention  to  the  following  points, 
which  may  be  worth  consideration : 

1.  The  dike  to  which  opposition  has  been  made  is  to  be  to  the  height 
of  low  water.  The*law  of  New  Jersey  already  allows  the  introduction 
of  a  structure  for  a  considerable  portion  of  the  length  of  this  dike  to 
the  level  of  high  water,  or  higher  if  the  riparian  owner  should  so  desire, 
and  this  not  only  on  the  line  of  the  proposed  dike,  but  along  the  whole 
shore  of  the  large  cove  below  it. 

It  is  hence  obvious  that  a  much  larger  interference  is  thus  authorized 
by  the  laws  of  New  Jersey  with  the  tidal  reservoir- on  the  New  Jersey 
side  of  Petty's  Island  than  may  be  reasonably  expected  from  the  low 
dike  of  the  Board  from  Fisher's  Point. 

2.  The  plan  of  improvement,  of  which  the  dike  is  an  important  part, 
contemplates  the  maintenance  of  a  channel  on  the  Philadelphia  side  of 


APPENDIX    F ^REPORT   OF    LIEUT.-COL.    ROBERT.  825 

P^'8  Island  of  26  feet  at  low  water,  or  abont  32  feet  at  high  water, 
lod  this  is  the  standard  of  the  depth  to  be  attained  throughout  the 
▼hole  length  of  the  river  below  to  its  mouth.  The  movement  of  the 
tidal  wave  np  the  river  will  then  be  much  facilitated.  An  increase  of 
Ihe  average  height  of  the  flood  tide  may  be  expected  above  Petty's  Isl- 
andi  doe  to  the  causes  below  it,  which  have  been  indicated,  and  conse- 
qoently  there  will  be  an  increase  in  the  volume  of  disposable  water 
ftbove  Petty's  Island.  This  will  be  still  greater  when  the  channel  is 
deepened  as  expected  between  Philadelphia  and  Trenton. 

Uuder  these  circumstances,  while  it  is  admitted  that  the  dike  from 
Mar's  Point  will  have  the  effect  of  deflecting  a  certain  portion  of  the 
^  tide  towards  the  Philadelphia  side,  it  is  reasonable  to  believe  the 
io88  to  the  New  Jersey  side  will  not  be  material  after  the  expected 
ioerease  of  depth  is  attained  above  and  below  Petty's  Island. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 
Lieut.  Col,  of  EngineerH. ' 
Brig.  Oren.  John  Newton, 

Chief  of  Engineers^  U,  8.  A, 


i^tteb  of  the  ohief  of  en6inebbs. 

Offioe  of  the  Chief  of  Bngineers, 

United  States  Army, 
Washingtonj  2>.  0.,  November  6, 1885. 

Sir  :  I  have  the  honor  to  submit  the  inclosed  copy  of  the  Report  of 
Boftrd  of  IBngineers  reconvened  with  your  sanction  by  Special  Orders 
167,  Headquarters  Corps  of  Engineers,  dated  October  22, 1885,  to  con- 
adcr  and  report  upon  certain  objections  urged  by  the  Hon.  W.  J.  Sewell, 
United  States  Senator  from  New  Jersey,  and  others,  to  the  proposed 
low-water  dike  now  in  course  of  construction  between  Fisher's  Point 
and  Petty's  Island,  in  the  Delaware  Biver  above  Camden,  N.  J. 

It  will  be  seen  that  the  Board  has  given  patient  consideration  to  the 
objections  urged  by  the  citizens  of  Camden,  many  of  whom  presented 
their  views  in  person,  and  report  that  they  "  cannot  bring  themselves 
to  view  these  objections  in  the  serious  light  in  which  they  seem  to  be 
regarded  by  the  gentlemen  who  presented  them,  and  it  appears  to  be 
more  than  probable  that  much  of  the  importance  which  has  been  at- 
tached to  them  has  arisen  from  the  belief  that  the  contemplated  dike 
▼as  to  be  (as  erroneously  stated  in  the  information  laid  before  the 
Chancellor  of  New  Jersey,  upon  which  an  injunction  was  obtained)  a 
solid  high-water  dike  extending  from  Fisher's  Point  to  the  head  of  Pet- 
tj's  Island,  completely  closing  the  channel.  On  the  contrary,  the  pro- 
posed dike  is  to  be  a  low- water  dike,  over  which  the  tide  will  ebb  and 
flow  partially,  and  it  is  to  extend  only  about  half  way  across  the  open- 
ing between  Fisher's  Point  and  Petty's  Island." 

The  Board  further  remarks  that  it  does  not  appear  "  that  there  are 
any  other  means  available  of  successfully  maintaining  the  requisite 
channel  depth  in  this  part  of  the  Delaware  Biver"  •  •  and 
recommends  ^^  that  the  construction  of  the  dike  be  continued  and  com- 
pleted." 

The  views  of  the  Board  are  concurred  in  and  recommended  for  ap- 
proval. 
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In  this  connection,  attention  is  respectfally  invited  to  the  letter  of 
Lieut.  Gol.  W.  P.  Graighill,  Oorps  of  Engineers,  President  of  the  Board, 
dated  the  31st  ultimo,  submitting  the  report. 
Previous  papers  herewith. 
Very  respectfully,  your  obedient  servant, 

John  Newton, 

Chief  of  Engineers^ 
Brig,  and  Bvt  Maj.  Oen. 
Hon.  Wm.  0.  Endicott, 

Secretary  of  War. 

War  Department,  November  9, 1885. 
Approved. 
By  order  of  the  Secretary  of  War. 

John  Tw^pdalb, 
'  Chief  Clerk. 


report  of  lieutenant-colonel  henry  M.  ROBERT,  OORPS  OP 

engineers. 

United  States  Enoinebr  Offioe, 

Philadelphia^  Pa.^  February  20,  1886. 

Sir  :  In  compliance  with  your  indorsement  of  the  12th  instant,  on  the 
•  lettc^r  of  Mr.  W.  R.  Tucker,  I  have  the  honor  to  submit  the  following 
report  with  estimate  of  the  cost  of  improving  the  channel  over  Smith's 
Island  Bar  in  the  Delaware  Biver.  ' 

Smith's  Island  Bar  lies  in  the  middle  of  the  Delaware  Biver  between 
Philadelphia,  Pa.,  and  Camden,  N.  J.  It  is  about  1^  miles  in  length 
between  the  6-foot  curves  and  covers  about  three-fourths  of  the  water 
front  of  Camden.  The  mass  of  the  commerC'C  that  crosses  the  river  from 
Pennsylvania  to  New  Jersey  at  Philadelphia  must  cross  this  bar,  which 
at  mean  low  tide  does  not  afford  a  channel  of  2  feet  depth.  The  United 
States  spent  $10,000  in  1883-'84  in  dredging  a  channel  of  lO  feet  depth 
across  this  bar  just  above  Smith's  Island,  but  it  has  since  filled  up,  so 
that  I  understand  there  is  not  now  more  than  2  feet  at  low  water  at  this 
locality.  A  narrow  canal  has  been  cut  and  maintained  between  Smith's 
and  Windmill  islands,  which  form  a  part  of  this  bar,  by  the  ferry  com- 
panies. 

The  channel  formerly  dredged  by  the  United  States  and  the  narrow 
canal  maintained  in  the  interest  of  the  ferry  companies  have  both  been 
cut  at  right  angles  to  the  general  axis  of  the  river,  and  therefore  could 
not  be  kept  opeu  by  the  currents. 

On  the  accompanying  tracing  is  shown  the  location  of  the  cut  across 
this  bar  that  I  would  propose  as  the  best  solution  of  the  problem.  The  ebb 
current  would  help  keep  it  open,  while  the  flood  would  not  injuriously 
aftect  it.  I  would  aim  at  maintaining  a  low-water  cbaunel  of  10  feet 
depth  and  at  least  200  feet  wide,  and  would  therefore  propose  to  dredge 
a  channel  of  200  feet  width  to  a  depth  of  12  feet,  and  to  protect  this 
channel  by  a  simple  revetment. 

The  estimated  cost  of  this  work  is  $40,000,  of  which  $20,000  is  for 
dredging  100,000  cubic  yards  of  sand,  and  the  remainder  for  construct- 
ing 2,000  feet  of  revetment.  The  entire  amount  should  be  appropriated 
at  one  time. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Bobert,  • 
Lieut  Col,  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 
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COMMKRCIAL  STATISTICS. 


(Above  Philadelphiik) 


fmd»  arrivimg  at  and  departing  from  the  Delaware  and  Rariian  Canal  at  Bordentoum 

during  the  gear  ending  December  31,  1885. 


DcaoriptiOB. 


lift! 


Totals 


ArriraU. 


Nuaber.  {  TonnAge. 


770 

154 

2,8Sl 


8,844 


01,553 

28,869 

602,202 

5,802 


638,486 


Aremge 
orewft. 


8 
8 
2 
2 


Ifambw. 


741 

7 

1,727 

1 


DepartnrM. 


Tonnage. 


75,801 

452 

210,635 

68 


2,476 


Areraffs 
orawt. 


286,456 


8 
8 
1 
1 


A  total  of  6,320  loaded  vessels  oarrying  906,942  gross  tons  of  freight.  The  estimated 
Tilue  of  shipments  arriving,  622,488  tons,  was  |12,724,90d,  and  that  of  departiog, 
286,456  tons,  at  $9,259,823,  a  total  of  $21,984,731. 

The  canal  collector  at  Bordentown  estimates  the  tonnage  by  water,  to  and  from 
Boidentown,  for  the  year  ending  December  31, 1885,  not  entering  the  canal  and  there- 
fore not  incladed  in  above  statement,  at  227,000  gross  tons.  This  would  make  the 
amegat«  tonnage  of  the  Delaware  River  at  Bordentown  1,135,942  tons. 

In  addition  to  the  foregoing,  several  steamboats  mn  daily  dnrin^  the  season  of  navi- 
gation between  Philadelphia  and  points  on  the  river  above,  carrying  a  large  number 
cf  passengers  and  considerable  freight. 

The  above  information  was  furnished  by  Mr.  G.  M.  Taylor,  anditor  of  freight  re- 
«eipts,  Pennsylvania  Bailroad  Company. 

SUtement  of  tannage  over  the  piere  of  the  Philadelphia  and  Beading  Bailroad  Company^ 
em  ike  D^aware  Biver  Fronts  at  Port  Bickmondj  during  the  year  ending  December  31, 
18H&. 

Tons. 

Anthracite  coal 1,777,522 

Other  merchandise,  including  2,827,789  bushels  of  grain 450,000 

Total 2,227,528 

EHimated  eiatement  of  veeeel  movement  to  and  from  Port  Biehmond  piers  during  the  year 

ending  December  31,  1885. 

Veaaela. 

For  movement  of  coal 7, 463 

For  movement  of  grain 284 

For  movemeut  of  general  merchandise 366 

The  above  information  was  furnished  by  Mr.  Frederick  W.  Taylor,  of  the  Philadel- 
phia Grain  £levator  Company. 

Domeelic  and  foreign  entrances  and  clearanceSf  188r). 

(Below  Philadelphia.) 


With  and  without  cargoee. 


iatricaa  veasela  entered  from  foreign  porta 
iaerican  Tesaela  cleared  for  foreign  ports. . . 
fwign  reeaela  entered  from  foreign  ports  . . 
'orrign  Teaaela  cleared  for  foreign  porto  .... 


With  cargoes.  With  ballast. 

I  ; 

Vessels.  I    Tons.       Vessels. 


433 
269 
743 
763 


210. 028 

4 

153, 764 

18 

770, 958 

107 

771, 997 

25 

Tons. 


3,560 

6,859 

92,034 

23,241 
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Coastwise  entrances  and  eUaraneeSf  1885. 


Claas  of  TOMels. 


Steamers.. 

Ships 

Barks 

Brigs 

Schooners. 


Total. 


Entered. 

Cleared. 

1,033 
25 
42 

20 
8,008 

1,707 

9 

58 

48 

2,014 

4.728 

4.738 

Export  of  grain  and  petroleum  during  1885. 

Wheat bushels..     3,360,905 

Corn do....     6,028,564 

Petroleum  barrels..     2,968,120 

The  above  information  was  famished  by  the  Philadelphia  Maritime  Exchange. 


Fa. 

IMPROVEMENT  OF  DELAWARE  RIVER  AT  SCHOONER  LEDGE,  PENNSYL- 
VANIA AND  DELAWARE. 

No  work  was  done  at  this  locality  during  the  past  fiscal  year.  The 
appropriation  of  $40,000,  August  2, 1882,  was  the  last  made  specifically 
for  this  work,  and  available  funds  were  practically  exhausted  during 
the  working  season  of  1884.  The  total  amount  expended  has  been 
$170,000,  and  has  resulted  in  the  formation  of  a  channel  330  feet  wide 
and  24  feet  deep  at  mean  low  water  through  the  rocky  ledge. 

The  improvement  of  this  locality  is  considered  in  the  Report  of  the 
Board  of  Engineers  of  1884  for  the  permanent  improvement  of  Dela- 
ware Biver  and  Bay,  and  will  be  found  in  the  Report  of  the  Chief  of  En- 
gineers, 1885,  page  822.  This  report  shows  that  to  obtain  at  this  local- 
ity a  channel  600  feet  wide  and  26  feet  deep,  at  mean  low  water,  would 
require  the  removal  of  about  20^000  cubic  yards  of  rock  and  46,133  cu- 
bic yards  bowlders,  gravel,  and  sand,  at  an  estiroited  cost  of  $449,063. 

The  improvement  of  Schooner  Ledge  should  form  a  part  of  the  com- 
prehensive plan  for  the  permanent  iixiprovement  of  the  Delaware  River, 
as  recommended  by  the  Board  of  Engineers  of  1884,  and  no  appropria- 
tion is  asked  for  under  the  above  title,  since  it  is  for  the  best  interests 
of  the  work  and  of  commerce  that  all  funds  for  the  improvement  of  the 
main  ship-channel  of  the  river  be  appropriated  under  the  general  title 
of  "Improvement  of  Delaware  River  from  Trenton,  N.  J.,  to  its  mouth.^ 

This  work  is  situated  in  the  collection  district  of  Philadelphia,  which  is  the  nearest 

g)rt  of  entry.    The  amount  of  revenue  collected  at  that  port  during  the  year  ending 
ecemWr  31,  lb8o,  was  $13,801,190.61.    The  nearest  fort  and  light-houses  are,  respect- 
ively, Fort  Mifflin  and  the  Schooner  Ledge  range  lights. 

Total  appropriations  to  June  30,  1886 , |170,000  00 

Total  expenditures  to  June  30,  1886 170,000  00 

Money  statement. 

July  1,  18a5.  amount  available |162  93 

July   1,  188b,  amuuut  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1885 162  93 

Amount  (estimated)  required  for  completion  of  existing  project (•) 


'Included  in  amount  required  for  completion  of  existing  project,  '^  Delaware  River 
ftom  Trenton,  N.  J.,  to  its  mouth.'' 
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F3. 

DtPSOYElTENT   OF   DELAWARE   RIVER   NEAR   CHERRY  ISLAND   FLATS, 

DELAWARE. 

No  work  was  done  at  this  locality  during  the  past  fiscal  year.  The 
ippropriation  of  $100,000  of  Aagnst  2, 1882,  was  the  last  made  spe- 
Gkally  for  this  work,  and  available  funds  were  practically  exhausted 
duing  the  working  season  of  1883.  The  amount  expended  has  been 
t4i0,00O,  and  was  applied  to  the  tbrmation  of  a  dredged  channel  about 
^  Biles  long,  470  feet  wide,  and  24  feet  deep  at  mean  low  water. 

The  improvement  of  this  locality  is  considered  in  the  Report  of  the 
Board  of  Engineers  of  1884  for  the  permanent  improvement  of  Dela- 
fire  River  and  Bay,  and  will  be  found  in  the  Report  of  the  Chief  of 
Engineers,  1885,  page  822.    This  report  shows  that  to  obtain  at  this  lo- 
eali^  and  through  the  shoal  water  in  its  vicinity  a  channel  600  feet  wide 
ukI  26  feet  deep  at  mean  low  water  would  require  the  removal  of  about 
828,200  cubic  yards  of  sand  and  mud,  at  an  estimated  cost  of  $248,460. 
The  improvement  of  Cherry  Island  Flats  should  form  a  part  of  the 
comprehensive  plan  for  the  permanent  improvement  of  the  Delaware 
]^?er  as  recommended  by  the  Board  of  Engineers  of  1884.    No  appro- 
priation is  asked  for  under  this  title,  as  it  is  for  the  best  interests  of  the 
▼ork  and  commerce  that  all  the  funds  for  the  iipprovement  of  the  chan- 
nel of  the  Delaware  River  be  appropriated  under  the  general  title  of 
^Improvement  of  Delaware  River  from  Trenton,  N.  J.,  to  its  month." 


work  lied  in  the  collection  district  of  Delaware,  witli  Wilmington  as  its  near- 
eit  port  of  entry,  at  which  the  revenue  collected  dnrinff  the  year  ending  Deoemher 
31, 1865,  amoanted  to  $12,573.93.  The  nearest  fort  and  light-honses  are  respectively 
Fort  Delaware  and  Cherry  Island  range  lights. 

ToUl  appropriations  to  June  30,  1886 $400,000 

Total  expenditures  to  Jnne  30,  1886 400.000 

Money  statement, 

Jolyl,  1865,  amoant  available |1,456  74 

July  1,  1886,  amonnt  expended  daring  fiscal  year,  exclusive  of  liabilities 
ootrtandlng  Jaly  1,  1885 1,456  74 

Amoant  (estimated)  required  for  completion  of  existing  project (*) 


F4. 
IMPROVEMENT  OF  FRANKFORD  CREEK.  PENNSYLVANIA. 

No  work  was  done  on  Frankford  Greek  daring  the  last  fiscal  year,  and 
DO  appropriation  for  its  improvement  bas  been  made  since  that  of  Au- 
gust 2,  1882,  appropriating  $10,000.  This  amoant  was  practically  ex- 
pended during  the  fiscal  year  ending  June  30, 1883,  in  the  formation  of 
a  dredged  channel  7  feet  deep  at  mean  low  water,  and  extending  from 
the  mouth  of  the  creek  to  above  Bridge  Street  Bridge,  Bridesburg. 

This  creek  is  entirely  within  the  corporate  limits  of  Philadelphia,  and 
it  18  anderstood  to  be  regulated  by  the  municipal  authorities.    It  is  not 

•  locloded  in  araoant  required  for  completion  of  existing  project,  **  Delaware  River 
from  Trenton,  N.  J.,  to  its  montli." 
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eoDsidered  in  the  interest  of  commerce  and  navigation  to  recommend 
farther  appropriations. 

Fnuskfoid  Creek  Um  whoUy  within  tiie  port  of  entry  of  PhilAdelphiA,  at  which 
the  reveDoe  colleeted  doriDe  the  year  ending  Deeemher  31,  1885,  amoanted  to 
$13,801,190.61.  The  nearest  fort  and  light-honsee  are,  respeetiyely,  Fort  Mifflin  and 
Horeeehoe  range  lights. 

Total  appropriations  to  Jane  30, 1886 $10,000  00 

Total  expenditures  to  Jane  30,  1886 9,735  50^ 

Money  statement, 

Jaly  1,  1885,  amoant  available $557  17 

Jaly  1,  1886,  aoioant  expended  daring  fiscal  year,  exclasive  of  liabilities 
oatstanding  Jnly  1, 1865 292  67 

Jaly  1,  1886,  amoant  available 964  50 

i  Amoant  (estimated)  required  for  completion  of  existing  project 30,000  00 

2  Bnbmitted  in  compliance  with  reqnirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMICBBCIAL  STATIflrnCS. 


Arrivals  amd  departmre$  of  vt$$eU  during  ik$  jfear  endimg  Deeemher  31, 1885. 


Deaeription. 

ArriTnls. 

DeputnrM. 

Mo. 

Tonnage. 

Ha 

Tonnage. 

Sftilinff  toamIb  .. 

44 

8 

8,600 
900 

44 

8 

8,800 
008 

TfAriTAfl ....rrr..^ -- 

Totslt    

60 

7,800 

50 

7,500 

Imports, 


▲rtiolea. 


Lnmber feet.. 

Wood. cords.. 

Sand tons.. 

Soda  ash do... 

Hay do... 


Quantity. 


Total 


1,000,000 

800 

2,700 

500 

800 


Talae. 


$7,500 
4,000 
4,000 

15,000 
1,500 


32,000 


The  above  information  was  fomisbed  by  the  Mason  Frnit  Jar  Company,  of  Brides- 
bnrg. 


Fs. 

IMPROVEMENT  OF  SCHUYLKILL  RIVER,  PENNSYLVANIA. 

Under  a  oontracfc  with  the  National  Dredging  Company,  dated  Octo- 
ber 6, 1884, 36,004  cubic  yards  were  removed  during  the  fiscal  year  from 
the  river  between  Point  Breeze  and  Girard  Point  piers.  This  contract 
was  completed  July  31, 1886,  by  the  aggregate  removal  of  88,734  cubic 
yards,  at  28  cents  per  cubic  yard. 
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The  work  done  was  applied  towards  obtaining  a  low- water  depth  of 
30  feet  for  a  width  of  250  feet  on  that  part  of  the  river  nnder  improve- 
uait  between  Girard  Point  and  Gibson's  Point,  and  in  accordance  with 
Oe  approved  project. 

The  appropriations  for  the  improvement  of  this  river  began  in  1870, 
iDd  have  been  applied  to  the  deepening  and  widening  of  the  natural 
dtt^nel  by  dredging,  so  that  at  present  the  river  has  an  improved  chan- 
nel 300  feet  wide  and  24  feet  deep  from  its  mouth  to  Girard  Point,  a 
ditance  of  about  1  mile ;  a  channel  from  150  to  200  feet  wide  and  20 
feet  deep  from  Girard  Point  to  Gibson's  Point,  a  distance  of  3  miles ; 
nd  a  channel  150feet  wide  and  18  feet  deep  from  Gibson's  Point  to 
Owtnat  street. 

The  natoral  character  of  the  banks  and  the  bed  and  the  tidal  charac- 
teristics of  the  river  are  such  as  to  render  quite  permament  the  im- 
proved channels. 

The  work  which  has  been  done  is  of  great  benefit  to  commerce,  and 
the  further  improvement  of  the  river  to  the  completion  of  the  existing 
project  would  be  of  great  advantage. 

During  the  fiscal  year  ending  June  30, 1887,  available  ftinds  will  be 
H»plied  to  dredging. 

An  appropriation  of  $75,000  is  recommended  for  the  fiscal  year  end- 
ing June  30,  1888,  and  if  an  appropriation  is  made  it  will  be  applied  to 
dredging  in  furtherance  of  the  approved  project. 

Total  appropriations  to  June  30,  18S6 |3&0,000  00 

Total  expenditnres  to  Jane  30,  1886 349,615  38 

This  work  lies  in  the  coUection  district  of  Philadelphia,  at  whioh,  as  a  port  of  entry, 
there  was  collected  daring  the  year  ending  December  31, 18^,  revenne  to  the  amount 
of  $13^1,190.61.  The  nearest  fort  and  Tight-honses  are,  respectively,  Fort  Mifflin 
tad  Sehaylkill  River  range  lights. 

Money  statement 

July  1, 1885,  amoont  available $11,578  97 

Jsly  1,  1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
ontstanding  July  1, 1885 11,194  35 

Jily  1,  18d6g  amount  available .• 384  &i 

Aaoant  appropriated  by  act  approved  Angast  5,  1886 18,750  00 

Anoant  aTailable  for  fiscal  year  ending  June  30,  1887 19, 134  62 

C  Amount  (estimated)  required  for  completion  of  existing  project IIG,  250  00 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    75,000  00 
I  Submitted'  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


imosii/  of  tonnage  to  and  from  Schuylkill  Biver  and  passing  in  and  out  of  the  Delaware  and 
Baritan  Canal  at  Bordtntown,  for  the  year  ending  December  31,  1885. 


From  Schayl- 
,    killRiyer. 


^ 


Coil 

IfiMcDsaeoas  mercbandise. 


Tbtal 


Tone. 
247,166 
17,027 


To  Sehaylkill 
River. 


Tons. 
26,452 
17,826 


•264,183 


1 43, 278 


Carried  by  1 ,467  cansl-boato.  f  Cerried  by  868  osoal-bosts. 
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The  above  iDfbrmatioD  was  farnished  by  Mr.  6.  M.  Taylor,  auditor  freight  reoeipta| 
PeDnsylvaDia  Railroad  Company. 

Number  of  ve8$eU  and  etHmated  shipmenU  of  petroleum  from  Oibion^B  Point  during  tks 

fear  ending  December  31,  18^. 

Shlw! 16 

Barks 69 

Brigs 1 

Schooners 2 

Barges  and  sloops : 10 

Total  vessels.... 98 

Total  barrels 238,908 

Number  of  veiseU  at  Point  Breeze  and  total  shipments  of  petroleum  during  ike  year  ending 

December  31, 1885. 

Steamships .  5 

Ships : 124 

Barks 345 

Brigs 12 

Schooners 37 

Barges  and  sloops 32 

Total  vessels 555 

Total  barrels 2,170,643 

Number  of  vessels  at  and  shipments  of  grain  from  Girard  Point  elevators  during  iha  gear 

ending  December  31,  1885. 

Steamships «. 63 

Ships 1 

Barks 16 

Schooners,  sloops,  and  barges 211 

Total  vessels 291 

Total  bushels  grain 6,564,643 

Total  tons  merchandise 27,475 

Number  of  vessels  arriving  at  the  wharves  of  the  Kniokerbocker  lee  Company,  John  Baird 
4"  SonSf  G,  F,  Parker,  and  Harrison  Brothers  4"  Co.,  on  SchuglkiU  Bioer,  during  (As 
year  ending  December  31,  1885. 

Barks •. 11 

Brigs 2 

Schooners 150 

Total 163 

Carrying—  Ttona. 

Brimstone  and  clay 3, 734 

Ice 71,649 

Marble 15,320 

Stone 2,466 

Total 93,069 

The  above  information  was  fiimished  by  Messrs.  Peter  Wright  &  Sons,  of  Philadel- 
phia, Pa. 


F6. 
ICE-HARBOR  AT  MARCUS  HOOK,  PENNSYLVANIA. 

Onder  an  agreement  with  the  American  Dredging  Company,  dated 
November  16, 1885,  34,000  cable  yards  of  material,  at  20  cents  per  cubic 
yard,  were  removed  by  dredging  from  the  area  between  the  lirst  and 
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second  and  the  second  and  third  pairs  of  ice-piers.  The  dredging  be- 
tween the  first  and  second  pairs  of  piers  was  to  a  depth  of  22  feet,  and 
that  between  the  second  and  third  pairs  of  piers  to  a  depth  of  24  feet 
below  mean  low  water.  The  deepened  area  extended  to  lines  aboat  25 
feet  inside  of  the  inner  faces  of  the  ice-piers.  This  dredging  renders 
aboat  two-thirds  of  the  area  of  the  harbor  protected  by  the  piers  avail- 
able for  vessels  drawing  from  22  to  26  feet  at  mean  low  water. 
■"Under  an  agreement  with  Messrs.  Davis,  Irvin  &  Sauville,  dated 
November  24,  1885,  and  for  the  sum  of  $298,  two  gronps  of  mooring 
piles  were  placed  in  the  harbor.  These  groups  of  piles  were  placed  on 
the  line  of  the  inner  ice-piers,  one  group  being  midway  between  the 
first  and  second  pairs  of  piers,  and  the  other  group  midway  between  the 
second  and  third  pairs  of  piers.  The  distance  between  the  piers  on  these 
tines  was  about  600  feet,  and  experience  had  shown  that  the  distance 
was  too  great  between  mooring  points.  These  groups  of  piles  reduce 
the  distance  between  mooring  points  to  about 300  feet,  and  are  found  to 
add  greatly  to  the  value  of  the  harbor. 

Thifi  harbor  is  of  considerable  value  to  the  commerce  of  the  river 
during  the  winter  season,  and  at  times  is  filled  to  its  full  capacity.  Its 
utility  will  continue  even  when  the  proposed  ice-harbor  at  the  head  of 
Delaware  Bay  is  built,  since  the  ice-harbor  at  Marcus  Hook  will  always 
be  valuable  as  a  refuge  for  vessels  in  the  upper  part  of  the  river. 

The  inner  pier  of  the  third  pair  shows  signs  of  instability,  and  may 
require  in  the  near  future  extensive  repairs.  The  value  of  the  harbor 
to  vessels  seeking  temporary  refnge  from  ice  is  somewhat  reduced  from 
the  practice  of  vessel-owners  utilizing  the  harbor  as  a  place  in  which 
their  vessels  are  permanently  placed  during  the  winter  season.  This 
practice,  while  it  enables  the  owners  of  such  vessels  to  escape  dock  and 
wharf  charges,  incumbers  the  harbor  unnecessarily,  and  there  should 
be  such  legislation  as  would  give  the  United  States  authority  to  ap- 
point a  harbor-master,  with  power  to  control  the  harbor. 

Available  funds  were  entirely  exhausted  during  the  past  fiscal  year. 

During  the  fiscal  year  ending  June  30,  1888,  if  funds  are  available 
they  will  be  applied  to  the  construction  of  the  bulkhead  along  the  shore 
front  of  the  harbor  and  in  deepening  by  dredging  the  shoal  areas  of  the 
harbor  in  accordance  with  the  present  project  for  its  improvement. 

It  is  located  in  the  collectioa  district  of  Philadelphia.  This  is  the  nearest  port  of 
entry,  the  coUectioos  during  the  year  ending  December  31,  1^5,  amounting  to  $13,- 
801,190.61.  The  nearest  fort  and  light-bouse  are,  respectively,  Fort  Mifflin  and  Chris- 
tiana  Light. 

Total  appropriations  from  1866  to  June  30,  1888 $179,000 

Total  expenditures  from  1866  to  June  30,  1886 179,000 

Money  statement. 

Jalyl,  1885,  amount  available $7,438  16 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oatstanding  July  1,  18^5 7,438  16 

Amount  appropriated  by  act  approved  August  5, 1686 15?  000  00 

[Amount  (estimated )  reauired  for  completion  of  existing  project 35, 000  00 

I  Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1888    35,000  00 
jSobniitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

53e 
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Ah$traot  of  prapo$al$  for  dredging  at  the  ice-harhor  at  Marcus  Hook^  Pa,f  received  in 
response  to  circular-letter^  and  opened  November  16,  1885,  hy  Lieut.  Col,  Henry  M.  Rob- 
ertf  Corps  of  Engineers, 


Ka 


1 
2 
8 

4 


Names  and  addreaaes  of  bidders. 


Price  per 
cubic  yard. 


American  Dred^^ng  Company,  Philadelphia,  Pa 

William  C .  Turner,  Philadelphia,  Pa 

National  Dredging  Company.  Wilmington,  Del 
Frank  C.  Somera,  Philadelphia,  Pa 


O&nts. 


20 
22 
20i 
21 


Remarka. 


Accepted. 


Abstract  of  proposals  for  placing  two  groups  of  mooring  piles  at  the  ice-harbor  at  Marcus 
Hookf  Pa.f  received  in  response  to  circular-Utter,  and  opened  November  24, 1885,  by  Lieut 
Col,  Henry  M,  Roberty  Corps  of  Engineers, 


No. 


1 
2 
8 


Names  and  addresses  of  bidders. 


Davis,  Irvin  &,  Sanville.  Philadelphia;  Pa 
HenhoefTer  it  Vaughn,  Wilmington,  Del . 
J.  Powell  &,  Son,  Philadelphia,  Pa 


Price. 


Remarks. 


$298     Accepted. 
450 
350 


F7. 
ICE-HARBOR  AT  HEAD  OF  DELAWARE  BAY,  DELAWARE. 

The  act  of  August  2,  1882,  coutained  an  appropriatipu  of  $25,000  for 
"  ice-harbor  at  head  of  Delaware  Bay,  and  for  removal  of  sunken  piers 
in  channel  back  of  Reedy  Island,  Delaware."  The  sum  of  $3,700  was 
expended  in  1883  in  removing  the  sunken  piers  at  Reedy  Island,  and 
$3,800  in  surveys  and  examinations,  leaving  an  available  balance  of 
$17,600  at  the  commencement  of  the  last  fiscal  year,  of  which  nothing 
has  since  been  expended. 

The  importance  of  this  icehaibor  has  been  fully  set  forth  in  previous 
reports,  but  the  difficulties  connected  with  it  are  so  great  that  I  do  not 
think  there  has  yet  been  any  satisfactory  solution  proposed.  From  all 
the  information  I  have  obtained,  the  inclosing  of  the  area  by  a  bar- 
rier that  will  prevent  the  ingress  and  egress  of  ice  will  be  no  improve- 
ment upon  the  plan  of  detached  icebreakers,  as  heretofore  used  in  this 
river.  But  the  question  of  the  most  economical  construction  for  the 
ice-breakers,  whether  they  should  be  stone  piers,  pile-piers,  or  floating 
pontons,  requires  more  study  than  has  yet  been  given  to  the  subject. 

It  is  hoped  that  a  report  with  plans  and  estimates  may  be  submitted 
during  the  ensuing  fiscal  year. 


Money  statement. 

July  1,  1885,  amount  available $17,500  00 

July  1,  1886,  amount  available 17, 500  00 

(  Amount  (estimated)  requ'red  for  completion  of  existing  project 361,090  00 

<  Submitted  in   compliance  with  requirements  of  section  2  of  river  and 
f      harbor  acts  of  1866  and  1867. 
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special.  report  of  lieutenant- colonel  henrtm.  robert,  corps 

of  engineers. 

United  States  Engineer  Office, 

Philadelphiaj  Pa.,  November  28, 1885. 

Sir  :  I  have  the  honor  to  submit  the  followiug  objections  to  the  spe^ 
cial  plan  of  an  ice-harbor  at  Liston's  Point,  Delaware  River,  referred 
to  me  for  report  February  14,  1885. 

The  plan  appears  to  be  a  modification  of  the  method  of  two  parallel 
piers  perpendicular  to  the  shore,  the  modification  consisting  in  curving 
the  piers  so  as  to  bring  the  outer  ends  about  one  hundred  yards  apart, 
this  opening  forming  the  entrance  to  the  harbor. 

Each  pier  consists  of  a  series  of  small  iron  pile-piers  connected  by  an 
iron  railing,  supported  at  intervals  by  single  iron  piles.  The  railing  is 
sufficiently  close  and  high  to  prevent  the  ice  from  fioating  through  it. 

The  fundamental  idea  of  the  plan  appears  to  be  to  keep  out  of  the 
harbor  all  extraneous  ice.  This  is  a  great  advantage  if  not  obtained  at 
too  great  cost.  Is  not  the  cost,  however,  greater  than  the  benefit  f  In 
order  tx)  keep  out  the  extraneous  ice  it  is  necessary  to  confine  the  in- 
side ice,  so  that,  though  repeatedly  broken  up  by  the  ice-boats,  instead 
of  being  driven  out  of  the  harbor  by  the  current,  as  at  the  present  ice- 
harbors  on  the  Delaware  Biver,  it  would  remain  to  become  solid  again. 
It  would  seem  but  natural  that  the  ice  inside  the  harbor  should  be  much 
thicker  than  what  is  outside,  and  prove  a  serious  hindrance  to  the  use 
of  the  harbor ;  but  in  order  to  keep  out  the  extraneous  ice  by  a  railing 
it  IB  necessary  to  make  the  much  more  serious  sacrifice  of  suitable  en- 
trances to  the  harbor,  leaving  only  one  entrance,  and  that  on  the  side, 
80  that  vessels  will  have  to  enter  and  leave  the  harbor  across  the  cur- 
rent 

There  would  be  no  special  objection  to  the  entrance  provided  it  were 
the  entrance  to  a  river,  like  the  harbors  on  our  IS^orthern  Lakes.  In 
8Qch  case  a  vessel  could  approach  at  full  speed  on  the  line  of  the  axis 
of  the  entrance  with  safety,  for  she  would,  after  entering,  have  suffi- 
cient time  to  slow  down  before  reaching  the  harbor  proper  where  ves- 
sels lie.  But  in  the  ice-harbor,  on  the  contrary,  she  must  enter  so 
slowly  as  to  permit  her  being  brought  to  a  stop  within  200  or  300  yards 
to  avoid  collision.  While  running  at  this  slow  speed  the  vessel  may 
have  to  contend  with  a  strong  crosscurrent  containing  floating  ice, 
rendering  the  entrance  very  difficult,  which  difficulty  would  be  greatly 
increased  if  at  the  same  time  a  strong  easterly  wind  were  blowing. 

The  Oswego  Harbor,  with  an  entrance  350  feet  wide,  and  a  bad  cross- 
current at  times,  is  a  somewhat  similar  case  to  this,  and  vessels  are 
obliged  to  keep  up  full  speed  in  order  to  make  that  entrance. 

In  the  plan  of  ice- harbor  used  at  Marcus  Hook  there  is  a  clear  space 
of  100  feet  between  adjacent  piers,  allowing  a  vessel  to  choose  between 
several  entrances,  and  to  enter  Jind  leave  the  harbor  against  the  cur- 
rent, so  that  the  vessel  is  manageable  at  slow  speed,  and  this  advantage 
should  be  retained  unless  at  the  sacrifice  of  something  still  more  im- 
portant. This  plan  has  appeared  to  work  well  in  the  past,  and  1  have 
been  unable  to  get  at  facts  that  would  justify  the  proposed  change  of 
plan. 

As  far  as  the  details  of  the  plan  are  concerned,  I  have  only  given  them 
sufficient  study  to  make  me  feel  very  doubtful  as  to  the  piers  and  bar- 
riers being  strong  enough  to  do  the  duty  required  of  them.  The  screw 
piles  at  Lewes  could  not  be  forced  into  the  hard  bottom,  where  the 
water-jet  could  not  be  used.    At  the  site  at  Liston's  Point  the  hard  bot- 
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torn  is  from  20  to  60  feet  below  mean  high  water,  and  it  does  not  seem- 
to  me  that  even  the  piers,  as  projected,  much  less  the  intermediate  light 
barrier,  would  stand  the  shocks  of  vessels  and  ice  to  which  they  would 
be  exposed. 

The  barrier,  or  railing,  is  an  indispensable  part  of  the  proposed  plan, 
the  pieis  being  too  small  to  afford  protection  to  vessels,  as  is  done  by 
the  piers  at  the  existing  ice-harbors.  If  the  barrier  is  abandoned  the 
whole  plan  goes  with  it. 

The  expense  of  the  construction  at  such  a  locality  of  masonry  piers,  as 
at  Marcus  Hook,  would  be  very  great,  and  it  is  probable  that  a  cheaper 
pier  of  iron  could  be  devised  that  would  be  a  suitable  substitute.  But 
as  the  only  directly  useful  portion  of  these  piers  is  that  from,  say,  two 
or  three  feet  below  low  water  upwards,  the  rest  of  the  pier  only  serving 
as  a  means  of  connection  with  the  river  bottom,  the  question  naturally 
rises  whether  the  pier  could  not  be  economically  replaced  by  a  floating 
ponton  heavily  anchored.  It  seems  to  me  that  all  needed  protection 
from  the  ice  can  be  obtained  in  this  manner  at  much  less  cost  than  by 
piers  of  iron  or  masonry,  considering  the  great  depth  to  hard  bottom. 

If  the  present  proposed  plan  is  not  adopted,  I  would  propose  to  study 
•oat  the  details  of  a  plan  for  utilizing  pontons  in  the  formation  of  an  ice- 
harbor  at  Liston's  Point. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Eobert, 


The  Chief  o^  Engineers,  U.  S.  A. 


Lieut  CoL  of  Engineers, 


F  8. 

CONSTRUCTION  OF  IRON  PIER  IN  DELAWARE  BAY,  NEAR  LEWES,  DELA- 
WARE. 

No  work  has  been  done  during  the  past  fiscal  year.  The  last  appro- 
priation was  $13,000,  made  August  2, 1882,  and  was  applied  to  the  re- 
pair of  the  wooden  superstructure,  which  was  but  partially  completed. 

The  decay  of  timber  in  the  superstructure  of  the  pier  is  very  rapid, 
and  to  make  the  pier  of  value,  the  superstructure  must  be  maintained 
with  unimpaired  strength.  Parts  weakened  by  decay  must  be  removed 
early  in  their  deterioriation,  and  be  replaced  by  sound  material.  This 
renders  the  life  of  the  timber  of  short  duration  and  consequently  the 
cost  of  maintenance  large. 

The  railroad  having  its  terminus  in  the  vicinity  of  the  pier  has  re- 
vived the  question  of  using  the  pier  in  connection  with  their  traffic,  a 
privilege  granted  by  the  act  of  July  15,  1870.  The  present  wooden  su- 
perstructure was  designed  several  years  ago  and  before  the  adoption 
of  the  present  heavier  weights  of  engines  and  rolling  stock.  These  in- 
creased weights-  render  the  present  plan  of  wooden  superstructure  en- 
tirely too  light  for  the  increased  loads  which  would  be  brought  upon 
the  pier  in  its  use  by  the  railroad  company. 

To  add  to  the  quantity  of  perishable  material  in  a  wooden  super- 
structure would  be  only  to  increase  largely  the  cost  of  its  maintenance. 

The  plan  as  described  in  the  project  appended  hereto  proposes  an 
iron  superstructure  with  paved  surfaces  outside  of  the  areas  occupied 
by  the  railroad  tracks  upon  the  pier-head,  and  an  iron  superstructure 
carrying  the  track  upon  the  approach  to  the  pier-head,  combined  with 
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the  use  of  timber  for  the  deck-covering  over  that  part  of  the  area  of  the 
approach  not  occupied  by  the  railroad  tracks.  Such  an  iron  8uper- 
stnictare,  with  a  strength  fully  equal  to  the  requirements  of  railroad 
traflSc,  could  be  built  for  about  $93,000,  and  maintained  at  a  trifling 
eost  for  repairs,  rendering  available  the  permanent  iron  substructuret 
which  has  been  built  at  a  cost  of  over  $300,Q00. 

A  wooden  superstructure,  giving  the  same  strength  when  new  as  the 
proposed  iron  superstructure,  would  cost  at  first  probably  $40,000,  and 
would  practically  have  to  be  entirely  removed  each  ten  years,  so  that 
its  aggregate  cost  would  in  the  end  exceed  that  of  an  iron  superstruo- 
tare.  Even  with  the  above  expenditure  for  repairs,  the  wooden  super- 
structure would  frequently  be  in  a  condition  of  impaired  strength. 

Should  the  project  for  the  iron  superstructure,  which  is  appended 
hereto,  be  approved,  an  appropriation  of  the  entire  amount,  namely, 
|d3,000,  is  recommended  for  the  fiscal  year  ending  June  30, 1888,  as 
when  the  change  of  superstructure  is  begun  the  pier  will  be  useless 
until  the  new  superstructure  is  completed. 

The  pier  is  in  the  collection  disirict  of  Delaware,  the  nearest  port  of  entry  being 
Wihnington,  where  the  amoant  of  revenue  collected  during  the  year  ending  December 
31, 1885,  was  $12,573.93.  The  nearest  fort  and  light-house  are,  respectively,  Fort 
Delaware  and  the  Delaware  Breakwater  Light. 

Tolal  appropriations  to  June  30, 1886 $368,500  00 

ToUl  expenditures  to  June  30,  1886 368,312  86 


Money  statement 


• 


Jnlyl.  18&%  amount  available $887  38 

Jnlj  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ootstanding  July  1,  1885 700  14 

Jnly  1,1886,  amount  available 187  14 

r  Amount  (estimated )  required  for  completion  of  existing  project 15, 000  00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  jnne  30, 1888    15, 000  00 
I  Submitted  in  compliance  with  requirettients  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


special  report  of  lieutenant-colonel  henry  m.  robert,  corps 

of  engineers. 

United  States  Engineer  Office, 

Philadelphia^  Fa.j  April  2,  1886. 

Sib  :  I  have  tbe  honor  to  submit  the  following  report,  in  compliance 
with  joor  indorsement  on  a  copy  of  the  resolution  of  the  Senate  of  the 
United  States,  as  follows  : 

In  thb  Senate  of  the  United  States, 

March  12,  1886. 

Re$o1tedf  That  tbe  Secretary  of  War  be,  and  he  is  hereby,  directed  to  cause  an  ex- 
anination  to  be  made  of  the  *'  Government  pier"  on  the  Delaware  Bay,  near  Lowes,  in 
the  county  of  Sussex  and  State  of  Delaware,  with  the  view  of  ascertaining  the  proba- 
Ue  cost  of  completing  the  superstructure  thereof  wholly  of  iron,  so  as  to  render  th^ 
Ame  available  for  tbe  interchange  of  traffic  and  promotion  of  commerce,  an  contem> 
plated  by  the  act  of  Congress  authorizing  its  construction  ;  and  that  he  furnish  to  tho 
Senate,  as  early  as  practicable,  an  estimate  of  the  cost  [of]  so  completing  the  same. 

Attest : 

Anson  G.  McCook, 

Secretary, 
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The  act  of  July  15,  1870,  authorizing  the  construction  of  tbe  Lewes 
Pier,  in  section  12  provides  for  '^a  good  and  subs(;antial  pier  of  stone 
or  iron,^  and  in  section  13  makes  it  lawful  for  the  "Junction  and  Break- 
water Railroad,  in  the  State  of  Delaware,  to  extend  their  railroad  over 
and  upon  said  pier,  and  freely  to  use  said  pier  in  connection  with  their 
said  road,  subject  to  such  regulations  and  charges  for  maintenance  and 
repairs  as  the  Secretary  of  War  may  adopt." 

The  object  of  the  resolution,  then,  is  to  ascertain  the  cost  of  completing 
the  pier  with  an  iron  superstructure  sufficiently  strong  for  railroad 
traffic. 

The  present  pier  substructure  consists  of  iron  screw  piles,  arranged 
as  follows: 

From  the  shore  line  outward  for  a  distance  of  1,156  feet  the  substruct- 
ture  is  21  feet  wide ;  the  piles  arranged  in  bents  of  three  piles,  lOJ  feet 
between  centers,  on  lines  transverse  to  the  axis  of  the  pier;  the  bents 
are  21  feet  apart.  Beyond  this  narrow  part  the  pier  increases  to  a  width 
of  42  teet  for  a  further  distance  of  546  feet,  making  a  total  length  of 
pier  of  1,701  feet.  The  wide  part  is  known  as  the  "  pier-head,"  and  in  it 
the  piles  are  placed  on  transverse  and  longitudinal  lines  the  same  dis- 
tance apart  as  in  the  narrow  or  shore  arm  of  the  pier. 

In  the  plan  proposed  for  the  iron  superstructure  the  shore-arm  of  the 
pier  is  arranged  for  a  line  of  single  track,  the  pier-head  for  a  double 
track.  The  track  on  the  shore-arm  is  carried  by  two  built  iron  girders, 
resting  upon  rolled  1  beams,  placed  tranverse  to  the  axis  of  the  pier, 
and  bearing  upon  the  iron  piles  of  the  substructure.  The  deck  of 
this  part  of  the  pier  may  be  planked,  or  it  may  be  paved  with  stone 
blocks,  or  asphaltum,  supported  by  iron  buckle-plates,  as  provided  for 
in  the  estimates  which  follow. 

The  superstructure  of  the  pier-head  would  consist  of  five  longitudi- 
nal iron  girders  resting  upon  the  pile-caps,  giving  support  to  transverse 
I  beams,  which,  in  turn,  carry  the  longitudinal  I  beams  supporting  the 
tracks.  The  deck  of  the  pier-head  outside  of  the  tracks  would  be 
paved  with  stone  blocks  or  asphaltum,  supported  by  buckle-plates 
resting  upon  the  longitudinal  girders  and  the  transverse  I  beams.  The 
superstructure  of  the  pier-head  should  be  sufficiently  strong  to  bear  the 
severest  strain  that  will  be  imposed  on  it,  which  would  be  when  both 
tracks  are  covered  with  the  heaviest  loaded  boxcars,  say  35  tons  each, 
and  the  rest  of  the  pierhead  loaded  with  freight  to  the  extent  of  400 
pounds  per  square  foot.  The  piles  have  been  tested  to  this  extent 
without  moving,  and  the  estimates  herewith  are  based  on  a  construc- 
tion to  carry  this  strain  with  a  coefficient  of  safety  of  from  4  to  5. 

The  following  estimates  are  based  upon  present  prices,  with  sufficient 
allowance  for  the  probable  fluctuations  of  one  season.  They  do  not  in- 
clude the  cost  of  railroad  ties  and  rails,  which,  as  I  understand  the  act 
authorizing  the  construction  of  the  pier,  are  not  to  be  put  down  by  the 
Government : 

ESTIMATES. 

Cost  of  superstrncture  for  single  track  ou  1,155  linear  feet  of  pier,  and  for  double  track 
on  pier-head  546  feet  long,  areas  outside  of  tracks  to  be  paved  with  stone  blocks  or 
-asphaltum  resting  on  iron  buckle-platen. 

1,800.000  pounds  iron  (girders,  I  beams,  and  buckle-plates),  at  5  cents  per 
pound $90,000 

3,200  square  yards  paving,  at  $3  per  square  yard 9.600 

Contingencies •. 15, 400 

Total 115  000 
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If  the  psLViugj  together  with  the  necessary  iron  work  to  support  the 
aoe,  is  omitted  from  the  1,155  linear  feet  of  pier  leading  to  the  pier- 
bead,  and  is  replaced  by  a  wooden  decking,  the  estimate  would  be  as 


li@0,0()O  pounds  iron  (girders,  I  beams,  and  buckle-plates),  at  5  cents  per 
ponnd .^ 175,000 

1190  Maare  yards  paving  on  pier-head,  at  $3  per  square  yard 3, 600 

^,(iOO  feet,  B.  M.,  pine  timber  for  roadway  decking  on  approach  to  pier- head, 
K|40per  1.000  feet,  B.  M * 3,000 

CatiDgencies 11,400 

TotAl 93,000 

The  water  is  so  shallow  that  no  vessels  would  be  unloaded  along  the 
larrow  portion  of  the  pier  comprising  the  approach  to  the  pier-head, 
lod  the  roadway  on  this  part  of  the  pier  would  have  very  light  use 
aod  bear  no  heavier  weight  than  occasional  teams,  so  that  it  is  probable 
tfaat  the  last  plan  would  answer  every  purpose  of  commerce  at  a  dimin- 
ished cost.  Should  it  ever  become  advisable  to  make  a  stone  or  asphalt 
roadway  on  the  approach  to  the  pier  head  it  could  be  done  at  any  time. 
When  the  work  is  commenced  the  pier  will  be  useless  until  it  is  en- 
tirely completed,  so  that  it  is  of  great  importance  that  the  entire 
amount  should  be  appropriated  at  one  time. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 

Lieut.  Col.  of  Engineers. 
The  Chisf  of  Engineers,  U.  S.  A. 


improvement  of  harbor  at  DELAWARE  BREAKWATER,  DELAWARE. 

The  last  appropriation  for  this  work  was  $76,000,  made  by  the  act  of 
July  5,  1884. 

During  the  past  fiscal  year  the  work  in  progress  has  been,  the  closing 
of  the  gap,  in  accordance  with  the  present  project,  between  the  break- 
water  and  the  ice-breaker.  In  the  previous  work  done  under  this  project, 
a  mattress  sill  90  feet  wide  and  2  feet  thick  had  been  placed  along  the 
axis  of  the  gap  and  covered  with  stone. 

Under  the  contract  with  Messrs.  Andrews  and  Locke,  dated  Decem- 
ber 16,  1884,  20,277  tons  of  stone  were  placed  in  the  gap  during  the  fis- 
cal year.  This  contract  was  completed  January  2, 1886,  by  the  total 
delivery  of  23,277  tons  of  stone. 

On  January  20,  1886,  proposals  were  invited  for  about  10,000  tons  of 
stone  and  a  contract  therefor  entered  into  under  date  of  March  4, 1886, 
with  William  M.  Field,  at  the  rate  of  $2.24  per  gross  ton. 

Under  this  contract  10,062  tons  were  delivered,  completing  the  con- 
tract on  June  9,  1886,  and  making  a  total  of  30,339  tons  delivered  in  the 
gap  daring  the  past  fiscal  year  under  these  two  contracts.  This  work 
practically  exhausted  the  funds  available  from  the  appropriation  of 
175,000  made  July  5, 1884. 

A  recent  study  of  the  present  sections  of  the  breakwater  and  ice- 
breaker gives  the  following  results :  On  the  icebreaker  the  mean  slope 
<m  the  harbor  side  is  1  vertical  upon  1.3  horizontal,  and  on  the  outer 
dope  1  vertical  on  2  horizontal.  The  breakwater,  which  is  more  di- 
rectly subjected  to  wave-action  and  upon  which  the  sea  slope  was  pos- 
libly  placed  flatter  than  in  the  case  of  the  ice- breaker,  has  upon  the 
iarbor  face  a  mean  slope  of  1  vertical  apon  1  horizontal,  and  on  the  sea 
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face  a  slope  of  1  vertical  upon  2.2  horizontal  above  mean  low  water,  and 
1  vertical  to  2.8  horizontal  from  mean  low-water  plane  to  the  bottom. 

The  mean  cross-section  of  the  ice-breaker  has  a  width  on  top  of  22 
feet  and  on  bottom  of  156  feet,  with  a  height  of  40  feet,  giving  a  mean 
cross-sectional  area  of  aboat  396  square  yards. 

The  mean  cross-section  of  the  breakwater  has  a  width  of  22  feet  on 
top  and  176  feet  on  bottom,  with  a  height  of  42  feet,  giving  a  mean 
cross-section  of  about  456  square  yards. 

The  calculated  volumes  of  the  works,  including  voids,  are  as  follows : 

Cubic  jarda. 

Ice-breaker,  includiDg  ends .• 190, 000 

Breakwater,  iDclnding  ends 405,000 

Total 595,000 

The  quantity  of  stone  placed  in  the  work  was  892,528  gross  tons,  or 
about  441,000  cubic  yards  of  solid  measurement. 

The  importance  of  this  work  to  both  the  commerce  of  the  Delaware 
Eiver  and  the  Atlantic  coast  is  such  as  to  justify  sufficient  appropria- 
tions to  complete  the  breakwater  by  closing  the  gap  at  the  earliest  date 
possible. 

The  reports  of  the  Maritime  Exchange  state  that  during  the  year 
1885  1,701  vessels,  exclusive  of  tugs,  fishing  and  small  coasting  craft, 
anchored  under  the  protection  of  the  breakwater.  This  number  is  very 
much  smaller  than  that  stated  in  the  annual  reports  for  previous  years. 
The  practice  of  the  past  seems  to  have  been  for  the  keeper  of  the  break- 
water light  to  count  each  morning  the  vessels  lying  at  anchor  and  to 
report  the  same  as  the  number  of  vessels  seeking  the  protection  of  the 
breakwater.  By  this  method  a  vessel  remaining  at  the  breakwater 
several  days  awaiting  orders,  or  through  stress  of  weather,  was  counted 
repeatedly.  The  method  adopted  by  the  Maritime  Exchange  counts 
each  vessel  but  once,  regardless  of  the  length  of  stay  at  the  breakwater. 
This  difference  in  the  methods  of  reporting  the  number  of  vessels  seek- 
ing the  breakwater  for  protection,  and  the  omission  of  tugs,  fishing  and 
small  coasting  craft  which  were  formerly  reported,  will  count  for  the 
difference  between  the  past  and  present  reports. 

It  is  recommended  that  an  appropriation  of  $300,000  be  made  for  con- 
tinuing the  work. 

This  work  is  situated  in  the  collection  district  of  Delaware.  Wihnington  is  the 
nearest  port  of  entry,  at  which  the  revenue  collected  dnring  the  year  ending  Decem- 
ber 31,  18^,  was  $12,573.93.  Fort  Delaware  is  the  nearest  fort,  and  the  Breakwater 
Light  the  nearest  light-honse. 

Total  appropriations  to  June  30,  1«86 12,492,103  70 

Total  expenditures  to  June  30,  1886 2,490,524  37 

Total  appropriations  under  present  project  to  June  30,  188i5 200, 000  00 

Total  expenditures  under  present  project  to  June  30,  1886 198, 420  67 

Money  statement. 

July  1,  lf;H5,  amount  available |67,937  78 

July  1,  1886,  am«*unt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 66,358  45 

July  1,  1886,  amount  available 1,579  33 

Amount, appropriated  by  act  approved  August  5,  1886 y...     56,250  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 57, 829  33 

{Amount  (estimated)  required  for  completion  of  existing  project 418,750  00 
Aniountthatcanbeprotitably expendedirifiscalyearendingJune30, 1888  300,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Attm^of  p 


l»  for  fumUhing  and  placing  atone  in  the  gap  at  the  Delaware  Break- 
and  opened  February  19,  188B,  hy  Lieut,  Col.  Henry  M,  Robert^  Corps  of 


Names  and  addreasM  of  bidden. 


Price 
per  ton. 


Jtka  Satteriee,  Englewood,  X.  J 

JtkaA,  Booker,  19 ew  York  City 

SuDiid  fi.  CnmiDC  New  York  City. 

HfBry  Opperman,  jr.,  Harrisbnrg,  Fa 

Cil  I.  Leiper,  Cheater.  Pa^  and ) 

GeivxeM.  Lewis,  Media,  Pa > 

^^iSsS'is;^^.  i^'f-^  >" 1 

WmUm  Ji.  Field,  Kentmere,  Del 


!               1 

$2  49 
2  19 
244^, 
489 

8  25 

2  24 
286 
224 

Remarks. 


No  statement  of  quarries  or  vessels. 
Quality  of  stone  unsatisfactory. 


For  Delaware  River  stone. 

For  liaine  or  Massachiisetts  granite. 

Recommended  for  acceptance. 


Costnct  (dated  March  4,  1886)  awarded  to  William  M.  Field. 


COMMERCIAL  STATISTICS. 


^ttment  tkowivg  number  of  vestele  calling  at  the  breakwater  for  harbor  and  for  orders 

during  the  year  ending  December  31, 18&. 


Description. 


.For 
harbor. 


For 

orders. 


ttpi 

Totsl i        1,701 


211 

» 

150 

2» 

828 

in 

194 

66- 

818 

87 

88S 


The  above  informatioD  was  famished  by  the  Philadelphia  Maritime  Exchange. 


F  10. 


IMPROVEMENT  OF  RANC0CA8  RIVER.  NEW  JERSEY. 

During  the  past  fiscal  year  no  work  has  been  done  on  this  river. 
The  last  appropriation  ($10,000)  was  made  August  2,  1882,  and  availa- 
ble fdnds  were  practically  exhausted  during  the  fiscal  year  ending  June 
30, 1883.  Twenty  thousand  dollars  have  been  appropriated  for  the  im- 
provement of  this  river,  and  have  been  applied  to  the  formation  of  a 
ebannel  about  100  feet  wide  and  6  feet  deep  at  mean  low  water  through 
Coate's  Bar,  which  is  about  4  miles  above  the  river  mouth,  and  to  the 
einstruction  of  a  regulating  dike  from  the  north  bank  of  the  river  to 
tbe  upper  end  of  Hamill's  Island. 

No  operations  are  contemplated  during  the  present  season,  as  no 
fimds  are  available. 

In  furtherance  of  the  approved  project,  a  channel  with  a  low- water 
depth  of  6  feet,  should  be  dredged  through  the  shoals  between  Coate's 
&ff  and  Centreton  at  a  cost  which  has  been  estimated  at  $22,000.  This 
amount  coald  be  profitably  expended  during  the  fiscal  year  ending 
hue  30,  1S8S. 

Haoeoeas  River  i»  in  the  coUeotion  district  of  Trenton,  N.  J.,  which  is  the  nearest 
P«t  of  entry   »t  which  no  revenue  was  collected  dnring  the  year  ending  Dec©m\>er 
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31,  1885.    The  nearest  fort  is  Foi;^  MiffliD,  and  the  Horseshoe  range  lights  are  the 
nearest  light-houses. 

Total  appropriations  to  June  30,  1886 ^ >20,000  00 

Total  expenditures  to  June  30,  1886  19,899  91 

Money  statement. 

July  1,  1885,  amount  available 166  76 

July  1,  1886,  amouut  expended  during  fiscal  year,  exoiusive  of  liabilities 

outstanding  July  1,  18<^5 • 66  67 

July  1,  1886,  amount  available 100  09 

(Amount  (estimated)  required  for  completion  of  existing  project  62,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    22, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Arrivals  and  departures  of  vessels  during  the  year  ending  December  31, 1885. 


Description. 


Steamers  (DOt  indnding  tags) 

Sftiling  vessels 

Barges 

Canal-boats 


Number. 


Arrivals. 


*  Tonnage. 


Totals. 


860 
1,850 

780 
1,380 


8.820 


48,600 
65,000 
45,400 
47,000 


206,000 


Crews. 


1,570 
4,080 
1,300 
1,460 

8,410 


Departores. 
Number,  t  *  Tonnage.  |  Crews. 


860 
1,350 

730 
1,880 


8,820 


54,000 

83.000 

142,000 

87,000 


366,000 


1,570 
4,080 
1,800 
1,460 


8,410 


*  The  tonnage  is  of  the  cargoes  and  not  of  the  vessels. 


Exports  and  imports. 


Bxports. 


Imports. 


Articles. 


Brimstone tons . 

Cement  and  plaster barrels . 

Coal tons. 

Lumber  and  timber feet. 

Laths  and  shingles , 

Lime bushels . 

Man  ore cart-loads . 

Piz-lead tons 

Saltpeter  and  potash do  . 

Salt do  . 

Tin do.. 

Tin boxes. 

Miscellaneous  merchandise 

Canned  goods pounds. . 

Froit baskets. . 

Fertilizers tons.. 

Sand  (molding) do  .. 

Vegetables baskets. 


Quantity. 


1, 600. 000 

20,000 

8,000 

150,000 

40,000 


Total 


Value.      Quantity. 


$40,000 

10,000 

240,000 

225,000 

20,000 


535,000 


800 

2,000 

8,500 

8,500,000 

800,000 

98,000 

10,000 

5 

500 

100 

3 

2,000 


Value. 


$18,400 

4,000 

34.000 

160,000 

7,600 

87,000 

10,000 

400 

20.000 

1,000 

1,800 

10,000 

ipo.ooo 


404,100 


The  above  information  was  furnished  by  Messrs.  J.  L.  Anderson  &  Sons,  of  Mount 
Holly,  N.  J.,  and  Messrs.  J.  J.  Allen's  Sons,  of  Philadelphia,  Pa. 
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F   II. 
IMPROVEMENT  OF  WOODBURY  CREEK,  NEW  JERSEY. 

No  work  of  improvement  has  yet  been  done  on  this  creek.    The  only 

ipprapriation  made  therefor  was  $5,000,  on  August  2,  1882.    With  the 

exception  of  $450.31,  expended  in  1882  for  a  survey  of  the  creek,  this 

asoant  is  yet  available.    The  proposed  plan  of  improvement  was  the 

femation,  by  dredging,  of  a  temporary  channel  8  feet  deep  at  high 

titer  and  40  feet  wide,  between  the  mouth  of  the  creek  and  the  village 

^Woodbury,  a  distance  of  about  4  miles,  at  an  estimated  cost  of 

(15,000.     From  the  impossibility  of  the  permanence  of  a  dredged  chan- 

oel  the  improvement  would  be  of  little  value  unless  provision  is  made 

fot  its  maintenance.    While  citizens  directly  interested  have  expressed 

themselves  as  willing  to  contribute  a  reasonable  sum  towards  themain- 

teoEDce  of  the  channel,  there  is  no  guarantee  that  a  channel  once  formed 

b?  the  United  States  would  be  maintained  by  private  effort.    Since  the 

fimnation  of  a  dredged  channel  to  any  point  short  of  Woodbury  would 

be  of  no  commercial  value,  and  since  any  channel  formed  would  not  be 

permanent,  the  expenditure  of  available  funds  should  be  withheld,  if 

the  improvement  is  to  be  made,  until  the  funds  available  will  permit 

the  formation  of  the  proposed  channel  in  a  single  season.    The  addi- 

tioDal  sum  of  $10,500  could  be  profitably  expended  during  the  fiscal  year 

ending  Jane  30, 1888. 

This  work  is  in  the  collection  dlBtrict  of  Philadelphia.  Pa.,  which  is  also  the  nearest 
port  of  entry,  at  which  thereveoae  collected  daring  the  year  ending  December  31, 
\m,  was  $13,601,190.61. 

Fort  Mifflin  is  the  nearest  fort,  and  the  Schaylkill  range  lights  are  the  nearest 

ToUl appropriations  to  June  30,  1886 |5,000  00 

TeUl  expenditures  to  June  30,  1886 450  31 

Money  statement. 

July  1,1886,  amount  available  $4,549  69 

JolT  1,1886,  amoant  available 4,549  69 

f  Amount  (estimated)  required  for  completion  of  existing  project 10, 500  00 

I  Aoioun  t  that  can  be  profi  tably  expended  in  fiscal  year  ending  June  30, 1888     10, 500  00 
;  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
)    harbor  acts  of  1866  and  1867. 


COMMERCIAL    STATISTICS. 

Arrivals  and  departures  df  vessels  during  the  year  ending  December  31,  1885. 

SiiliDg  vessels 40 

Birges 108 

Total 148 
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Exports  and  imports. 


Exports. 


Importfl. 


Articles. 


Qoantity. 


Bricks 

Coal  tons. 

CUy,  sand  aiid  stone do . . 

Cement,  lime,  and  plaster barrels. 

Fertilisers  and  manure .tons 

Hay   do  . 

Lumber feet . 

Laths  and  shingles do.. 

Soda  ash tons. 

Wood cords. 

Fruit  and  Tegetables 

Glass tons. 

Miscellaneons  merchandise 


Totals 


Value.    I  Quantity. 


200,000 

12,500 

8,600 

10.150 

8,000 

000 

5,000.000 


7.000 


$4,000 

500,000 

20.000 


624,000 


1,500 
1,500 


Value. 


$2,000 
50.000 
10.000 

6,450 
25.000 

6.000 
60.000 

5,000 
45.000 

4.800 


218. 9S0 


The  above  information  was  famished  by  Mr.  C.  W.  Starr,  of  Woodbury,  N.  J. 


F  12. 
IMPROVEMENT  OF  MANTUA  CREEK,  NEW  JERSEY. 

No  work  of  improvement  has  yet  been  done  on  this  creek.  The  only 
appropriation  ms^e  therefor  was  $3,000  on  Angnst  2, 1882,  the  expendi- 
ture of  which  was  withheld  by  order  of  the  Secretary  of  War  until 
further  appropriation  should  be  made.  The  stream  in  its  natural  con- 
dition has  a  low-water  depth  of  about  9  feet  for  a  distance  of  between 
3  and  4  miles  from  its  mouth.  Above  this  the  channel  depth  slowly 
decreases  until,  at  Mantua,  about  11  miles  above  the  mouth,  there  is  a 
low-water  depth  of  only  2  feet.  The  opinion  of  officers  previously  in 
charge  was  that  there  seems  to  be  no  necessity  at  present  for  further 
appropriations,  and  none  are  recommended. 

This  work  is  in  the  collection  district  of  Philadelphia,  Pa.,  which  is  also  the  nearest 
port  of  entry,  at  which  the  n^venne  collected  during:  the  year  ending  December  31, 
1885,  was  $13,801,190.61.  Fort  Mifflin  is  the  nearest  fort,  and  Tinicum  and  Fort 
Mifflin  Bar  Cut  range  lights  are  the  nearest  light-houses. 

Total  appropriations  to  June  30,  1886,  $3,000. 

Money  statement. 

July  1, 1885,  amount  available $3,000  00 

July  1,  1886,  amount  available 3,000  00 

(  Amount  (estimated)  required  for  completion  of  existing  project 32, 000  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I      harbor  acts  of  1866  and  1867. 


F  13. 

IMPROVEMENT  OF  RACCOON  RIVER,  NEW  JERSEY. 

No  work  of  improvement  has  yet  been  done  on  this  river.  The  only 
appropriation  made  therefor  was  J3,000  on  August  2,  1882.  With  the 
exception  of  a  part  expended  in  1882  upon  «  survey  of  the  river,  this 
amount  is  yet  available.    The  proposed  plan  of  improvement  was  to 
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■ake,  bj  dredging,  the  Davigation  of  the  river  safer  and  less  difficult 
op  to  Swedesboroagh,  at  an  estimated  cost  of  about  $18,000.  By  pre- 
noQsrecoinmendatioD  the  appropriation  of  1882  was  withheld  from  ex- 
peoditore  until  additioual  appropriations  are  made. 

If  the  improvement  is  to  be  made,  the  sum  of  $16,000,  in  addition  to 
That  has  already  been  appropriated,  could  be  expended  in  dredging 
diiriiig  the  tifical  year  ending  June  30,  1888.      • 

Iba  w^ork  is  in  the  collection  district  of  Philadelphia,  Pa.,  which  is  also  a  port  of 
€tty.  at  which  the  revenue  collected  during  the  year  eudiue  December  31,  1885,  was 
|13i01,19O.61. 

Fort  Mifflin  is  the  nearest  fort,  and  the  Tinicum  Island  and  Fort  Mifflin  Bar  range 
%&!s  the  nearest  light-houses. 

Tital  appropriations  to  June  30.  1886 $3,000  00 

Tiial  expenditaree  to  June  30,  1886 757  23 

Money  statement 

JiJj L 1885,  atuount  available $2,242  77 

Jnlyl,  1886,  amoabt  available 2,242  77 

/AmonDt  (estimated)  required  for  completion  of  existing  project    16, 000  00 

I  AjDoimt  that  can  be  |)rontably  expended  in  fiscal  yearending  Jnne30,1888    16, 000  00 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  act«  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Arrifpals  and  departures  of  vetsela  during  ike  year  ending  Deoemhtr  31,  1885. 


Detoription. 


Arrivals.     |  Departures. 


ITMaela  16 

BirfM .- 8 

C«i]-b<»t8 i  10 

Total i  88 


No.     Tons.  I   No.     Tons. 


928 
1,020 
1,200 

fiOO 


4 

16 

8 

10 


028 
1,020 
1,200 

000 


4,048  I      38         4,048 


ExpcrU  and  imports. 


Exports. 


Imports. 


Articles. 


Uaber feet. 

CmI tons. 

StoM do... 

liBM bushels. 

hkkM 


Qnantity. 


Oyiter-flhells bushels. 

Xamre - cart  loads. 

FWorand  grain  barrels. 

Fndt  and  veigetablee do... 


Total 


Value. 


$88,000 


88.000 


Quantity. 

Value. 

300,000 

3,000 

660 

8.000 

100,000 

20,000 

40,000 

850 

$4,600 

15,000 

060 

850 

L200 

600 

24,000 

1,000 

48.110 

The  above  information  was  furnished  by  Mr.  John  Ford,  of  Swedesborough,  N.  J. 
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F   14. 

IMPROVEMENT  OF  SALEM  RIVER,  NEW  JERSEY. 

No  work  has  been  done  on  Salem  River  dnring  the  past  fiscal  year, 
and  no  appropriation  for  its  improvement  has  been  made  since  that  of 
August  2j  1882,  of  $1,500.    The  expenditure  of  this  appropriation  was 
withheld  on  account  of  the  smallness  of  the  sum  and  the  exorbitant . 
price  bid  for  the  dredging,  which  was  78  cents  per  cubic  yard. 

As  stated  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1882, 
page  814 : 

At  the  point  where  the  creek  most  nearly  approached  the  Delaware  River,  in  the 
vicinity  of  Deep  Water  Point,  a  canal  was  opened  in  1872  for  the  better  drainage  of 
the  meadows  bordering  the  npper  part  of  the  creek  and  to  secure  a  more  direct  water 
ontlet  for  the  products  of  that  region.  In  furtherance  of  this  design  a  dam  was  also 
bnilt  across  the  creek  below  the  canal,  thns  separating  the  stream  into  two  independ- 
ent water-courses,  one  having  its  head  at  the  dam  and  discharging  past  Salem  into 
the  cove,  the  other  with  its  head  of  navigation  at  Course's  Landing,  3  miles  below 
Sharptown  and  9  miles  from  the  Delaware,  into  which  it  discharges  via  the  canal, 
which  forms  the  lower  2  miles  of  its  length.  The  mouths  of  the  two  streams  are  now, 
therefore,  about  10  miles  apart,  and  the  drainage  of  each  is  entirely  distinct. 

The  canal  has,  to  a  great  extent,  failed  to  accomplish  its  purpose  by 
reason  of  its  originally  insufficient  capacity,  whereby  the  tidal  rise, 
which  is  about  6  feet  in  the  Delaware,  is  reduced  to  about  1  foot  at  the 
confluence  of  the  canal  and  creek. 

The  natural  mouth  of  the  stream  is  obstructed  by  extensive  sand- 
bars, to  which  dredging  would  afford  but  temporary  relief,  unless  sup- 
plemented by  quite  expensive  dike  construction,  extending  across  these 
shoals  and  into  the  Delaware  Biver,  while  the  bed  of  the  upper  part  of 
the  river  is  obstructed  with  shoals  or  reduced,  from  lack  of  tidal  flow, 
to  the  dimensions  of  a  meadow  brook. 

It  would  seem  that  the  comprehensive  improvement  of  Salem  River 
might  be  deferred  until  the  commerce  of  the  vicinity  should  render  its 
improvement-more  urgent  than  it  seems  to  be  at  present.  Should  Con- 
gress consider  it  desirable  to  continue  the  improvement,  the  deepened 
channel  on  the  upper  river  might  be  completed  to  Hoxie's  Landing, 
which  has  been  estimated  to  cost  $4,000. 

Salem  River  is  in  the  collection  district  of  Bridgeton,  N.  J.,  which  is  the  nearest 
port  of  entry,  at  which  no  revenue  was  collected  during  the  year  ending  December 
31,  1885.  The  nearest  fort  and  light-houses  are,  respectively,  Fort  Delaware  and 
Finn*B  Point  range  lights. 

Total  appropriations  to  June  30,  1886 114,500  00 

Total  expenditures  to  June  30,  1886 13,009  34 

Money  statement. 

July  I,  1885,  amount  available $1,400  66 

July  1,  1886,  amount  available 1,490  66 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  during  the  year  ending  December  31,  1885. 

Arrivals.        Departarea. 
Description.  — 

No.      Tods.     No.   {  Tons. 


Steamers I  3 

Sailing-vessels •- I  12 

Barnes '  20 

Canal-boats  i  8 


Total I      43 


600  I  3  600 

1,200  12  1,200 

2,000  20  2,000 

800  8  800 


4,600  I      43  I      4,600 
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Exports. 


ArticlM. 


Quantity.  ;     Value. 


Lmber feet.. 

Gnia baahels.. 

Coal tons.. 

Ltoe bashels.. 

CuuMd  ftnits » cans.. 

Fniit baskets.. 


Ttgetables 

A|:ik<iltara]  implements . . . 
MisceUaaeoas  merchandise 


do. 


Total 


1,000,000 

100.000 

5.000 

1, 000,  000 
600,000 
100.000 

3,  500, 000 


$200,000 
50,000 
25,000 

100, 000 

100,000 
50,000 

350,000 
50,000 

100,000 

1,025,000 


The  above  information  was  furnished  by  Dr.  Charles  Newton,  of  Sbarptown,  N.  J. 


F  15. 

IMPROVEMENT  OF  C0HAN8EY  CREEK,  NEW  JERSEY. 

No  work  has  been  done  on  Gohansey  Greek  daring  the  past  fiscal  year, 
and  no  appropriation  for  its  improvement  has  been  made  since  that  of 
An^ost  2, 1882,  appropriating  $5,000.  This  amount  was  practically  ex- 
pended daring  the  fiscal  year  ending  June  30,  1883,  in  widening  and 
deepening  the  channel  below  Broad  Street  Bridge/  at  Bridgeton  to  a 
depth  of  7  feet  at  mean  low  water. 

At  Bridgeton  the  creek  is  obstructed  by  the  crossing  of  the  gas  and 
water  mains,  which  are  placed  at  a  depth  of  about  4  feet  below  mean 
low  water.  The  attention  of  the  city  authorities  has  been  officially  called 
to  the  matter,  and  they  have  had  the  question  of  lowering  these  pipes 
QDder  consideration  for  several  years,  but  no  action  thereon  has  yet 
been  taken.  The  improvement  of  the  creek  above  this  point  would  be 
without  value  until  the  pipes  are  lowered  to  a  proper  depth  by  the 
manicipal  authorities  of  Bridgeton,  and  until  this  is  done  no  appropria- 
tion is  recommended. 

This  work  is  in  the  collection  district  of  Bridgeton,  N.  J.,  which  is  the  nearest  port 
of  entry,  at  which  no  revenne  was  collected  duriitig  the  year  ending  December  31, 
1B66.  The  nearest  fort  and  light-house  are,  respectively.  Fort  Delaware  and  Maurice 
River  Light. 

Total  amount  appropriated  to  June  30,  1886 $36,000 

Total  amount  expended  to  June  30,  1886 36.000 

Money  statement. 

Amount  (estimated)  required  for  completion  of  existing  project $5,500 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


F  16. 


REMOVAL  OF  WRECKS  FROM  DELAWARE  BAY  AND  RIVER. 

There  have  been  no  operations  daring  the  past  fiscal  year  under  this 
appropriation^  the  removal  of  all  wrecks  having  been  accomplished 
onder  the  general  provisions  for  "removing  sanken  vessels  or  craft  ob- 
stmeting  or  endangering  navigation." 
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Money  statemenL 

Joly  1,  1885,  amoant  available $2,420  97 

Jnly  1,  18d6,  amoant  available * 2,420  97 


F  17. 

REMOVING  SUNKEN  VESSELS  OR  CRAtT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

Daring  the  past  fiscal  year  there  have  been  remove<l  from  the  Dela- 
ware River  under  the  provisions  of  section  4,  act  of  June  14, 1880,  the 
wrecks  of  the  sloop  Ann  and  the  steam  canal-boat  Thomas  Carroll. 

The  sloop  Ann,  a  wooden  vessel  of  about  51  tons  measurement,  was 
sunk  in  Jnly,  1883,  in  4  fiathoms  of  water,  about  600  feet  west  of  Deep 
Water  Point  Range  and  off  the  lower  part  of  New  Castle,  Del.  The 
vessel  was  a  dangerous  obstruction  to  navigation. 

The  steam  canal-boat  Thomas  Carroll,  a  wooden  vessel  of  about  151 
tons,  was  sunk  in  October,  1884,  in  about  4  fathoms  of  water,  near  the 
intersection  of  the  Schooner  Ledge  and  Cherry  Island  Flats  ranges. 
An  examination  showed  about  21  feet  of  water  over  the  highest  part  of 
the  wreck. 

These  vessels  having  been  abandoned  by  their  owners,  proposals  for 
their  removal  were  received  under  date  of  September  4,  1885,  and  the 
contract  therefor  was  awarded  to  Frank  C.  Somers,  the  lowest  bidder, 
for  the  sum  of  $800  for  both  wrecks.  The  work  was  accomplished  on 
September  25,  1885. 

An  examination  was  made  of  parts  of  the  wreck  of  the  ship  Adolphus^ 
lying  in  the  path  of  vessels  and  about  4  miles  east  of  Cape  Henlopen. 
The  wreck  was  considered  as  endangering  navigation.  The  necessary 
notice  to  owners  has  been  given  and  proposals  for  its  removal  invited. 


Abstract  of  propoaals  far  removal  of  wrecks  in  the  Delaware  Riverf  received  and  opened 
September  4,  Iddo,  by  Lieut.  Col,  Henry  M,  Robert^  Corps  of  Engineers. 


No. 


•I 

2 

•8 

4 
5 
6 
7 
8 
9 


Prioe  for  removing— 


Nameii  and  addresaes  of  bidders. 


H.  S.  Wriebt,  Philadelphia,  Pa    

Charles  W.  JohnAtoo,  Lewes,  Del 

BaUimore  WreokinK  Corapany,  Bnltimore,  Md 
William  £.  Chapman.  New  York  City. 


Atlantic  and  Gulf  W^recking  Company,  Somen  Point,  N.  J. 

Hibbard  Yoangs.  Brooklyn,  N.  T 

American  Dredgine  Corapany,  Philadelphia,  Pa. 

Frank  C.Somera.  Philadelphia,  Pa 

Elijah  D.B*igi8ter,  Lewes,  Del... 


'  Sloop  Ann. 


$425 
445 

450 
800 
400 
977 
500 


Steam  canal- 
boat  Thomas  j 
Carroll. 


394 


$500 
540 
500 

1,400 
700 

1,383 
900 


1,189 


Both 
wreoka. 


$985 

959 
1.784 
1.000 
2,310 
1,100 

800 
1.588 


*  Informal. 

Note.— On  September  5,  an  informal  proposal  was  received  by  mail  from  Mr.  John  W.  Guider,  of 
New  York  City,  for  removing  the  Ann  at  $2,000  and  Carroll  at  $12,000 ;  both  wrecks,  $14,000. 

Contract  (dated  September  11,  1885)  awarded  to  Frank  C.  Somers. 
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F  i8. 

UNITED  STATES  COMMISSION  ADVISORY  TO  THE  BOARD  OF  HARBOR  COM- 
MISSIONERS  OF  PHILADELPHIA,  PENNSYLVANIA. 

Daring  the  fiscal  year  ending  June  30,  1886,  the  pevHonnel  of  the 
United  States  Commission  Advisory  to  the  Board  of  Harbor  Commis- 
sioDers  of  the  port  of  Philadelphia  has  remained  unchanged.  It  is  con- 
stitated  as  follows : 

Capt.  G.  B.  White,  United  States  Navy,  chairman;  Prof.  Henry 
Mitchell,  United  States  Coast  Survey  ;  and  Lieut.  Col.  Henry  M.  Eobert^ 
Uuited  States  Army,  members,  and  Mr.  H.L.  Marindin.  United  States 
Coast  Survey,  secretary. 

Tbere  has  been  a  number  of  meetings  of  the  commission  during  the 
year  and  much  valuable  work  has  been  done  and  important  conclusions 
reached.  As  the  result  of  careful  study  and  investigation,  on  February 
13, 1886,  the  commission  submitted  to  ihe  Board  of  Harbor  Cotumis- 
gioners  plans  for  a  port-warden's  line  on  the  Delaware  River  front, 
which  practically  fixed  that  line  from  the  mouth  of  the  Schuylkill  to 
Bridesburg.  A  description  of  said  line  and  a  copy  of  a  letter  transmit- 
ting the  same  to  the  Harbor  Commissioners  are  appended  hereto.  This 
line  was  approved  by  the  Harbor  Commissioners  and  formally  adopted 
by  the  councils  of  the  city  of  Philadelphia,  and  is  now,  therefore,  defi- 
nitely established  as  the  legal  port-warden's  line  for  this  ])art  of  the 
Delaware  Kiver  front,  which  cannot  be  changed  except  by  State  legis- 
lation. 

When  the  question  of  a  port-warden's  line  from  Bridesburg  to  the 
opper  limits  of  the  city  came  under  consideration  of  the  commission,  it 
was  found  that  while  there  was  a  good  hydrographic  chart,  recently 
finished  by  the  Engineer  officer  in  charge  of  the  Delaware  River  im- 
provements, no  physical  survey  of  this  part  of  the  river  had  ever  been 
made.  The  commission  was  of  the  opinion  that  it  could  not  intelli- 
gently act  upon  the  very  important  question  before  it  without  the  data 
that  would  be  furnished  by  such  physical  survey.  The  views  of  the 
commission  upon  this  subject  are  fully  set  forth  in  the  memorandum 
famishe^l  to  the  Board  of  Harbor  Commissioners,  a  copy  of  which  is 
hereto  appended. 

The  councils  of  the  city  of.  Philadelphia,  upon  the  request  of  the 
Harbor  Commissioners,  appropriated  the  sum  of  $2,500  for  the  purpose 
of  making  this  survey,  and  the  work  is  being  done  by  the  United  States 
Coast  Survey,  at  the  expense  of  the  city,  and  under  the  immediate  direc- 
tion of  Mr.  H.  L.  Marindin,  secretary  of  the  commission.  The  field  work 
ia  Dearly  finished,  and  it  is  expected  that  the  commission  will  be  in  pos- 
tefsion  of  a  good  physical  chart  of  this  part  of  Delaware  Kiver  early 
this  fall. 

Pending  the  establishment  of  a  definite  port- warden's  line  for  this 
np|>er  part  of  the  river,  the  commission,  at  the  request  of  the  Harbor 
Commissioners,  prepared  a  chart  upon  which  was  drawn  a  line  beyond 
which,  in  its  opinion,  no  wharf  should  be  allowed  to  extend.  The  city 
oooncils  have  passed  a  resolution  requesting  the  board  of  port  wardens 
nat  to  grant  permissioif  to  build  beyond  this  line  pending  the  establish- 
Bu*ut  of  a  definite  line.  This  action  will  doubtless  preserve  the  river 
from  encroachment. 

The  following  work  for  the  commission  yet  remains,  and  when  it  is 
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done  the  purpose  for  which  it  was  created  will  have  been  accomplished^ 
viz: 

To  refer  the  Delaware  River  line  to  fixed  monuments,  and  to  prepare 
plans  for  a  port-warden's  line  around  Smith's  and  Windmill  islands, 
and  from  the  mouth  of  the  Schuylkill  to  the  lower  limits  of  the  city. 

It  is  believe<l  that  the  whole  work  will  be  completed  by  the  close  of 
the  next  fiscal  year. 


LRTTRR  TO  THK    BOARD   OF   HARBOR   COMMISSIONERS. 

Puiladblphia/  Pa.,  February  13,  1886. 

Sir:  Herewith  we  have  the  honor  to  transmit  tt>  the  Harbor  Commission  of  Phila- 
delphia three  charts*  and  a  description  of  a  port- warden  line  of  the  Delaware  River 
Front  for  the  portion  from  the  month  of  the  Schnylkill  River  to  a  point  opposite 
Bridge  street,  at  Brideshnr^?. 

In  deciding  to  recommend  this  line,  we  need  hardly  state  that  it  is  not  snch  as  wo 
shonld  have  drawn  had  we  fonnd  the  river  in  its  original  condition,  and  had  been  re- 
qnired  to  provide  for  the  retention  of  its  natural  facilities  for  navigation.  Our  physi- 
cal survey  discovered  that  the  river  has  adjusted  itself  to  the  encroachments  from  its 
shores  ;  sometimes  to  the  injury,  sometimes  to  the  advantage  of  navigation,  and  that. 
Id  the  main,  these  effects  have  nltimated  so  that  the  introduction  of  large  changes  in 
the  alignment  of  the  piers  at  this  late  hour  would  involve  uncertain  consequences  in 
localities  where  great  commercial  establishments  exist,  without  the  certainty  of  im- 
provement elsewhere.  It  has  therefore  been  the  study  of  your  Advisory  Board  to 
make  only  such  changes  as  should  be  necessary  to  preserve  the  net  advantage  to  the 
commnnity. 

It  will  be  observed  that  the  line  we  recommend  cuts  ofif  a  considerable  portion  of 
the  wharf  of  the  Pennsylvania  Railroad  at  Greenwich  Point,  and  a  small  part  of  pier  69 
below  Tasker  Street,  and  it  is  suggested  that  the  city  shonld  treat  with  these  parties 
for  the  removal  of  the  protruding  portions  of  these  strnctures,  at  least  whenever  ex- 
tensive repairs  shall  become  necessary. 

The  line  along  the  coal  wharves  above  Greenwich  Point  has  been  located  so  as 
not  to  interfere  with  existing  structures,  fn  the  confident  anticipation  of  the  removal 
of  the  middle  ground,  which  seriously  obstructs  navigation  in  this  neighborhood. 

The  portion  of  the  line  above  Richmond  has  been  located  with  due  reference  to  the 
works  of  channel  improvement  undertaken  by  the  General  Government  above  Petty'i 
Island.  This  improvement,  while  it  does  not  conform  in  plan  and  disposition  of  works 
to  that  suggested  in  1883  by  your  Advisory  Board,  promises  to  lead  in  the  same  direc- 
tion and  inspires  much  hope  of  success. 

The  port-warden  line  for  the  frontage  above  Bridesbnrg  and  for  the  islands  will  be 
recommended  as  soon  as  the  necessary  surveys  and  studies  are  complete,  and  then  a 
general  report  will  be  submitted,  in  which  the  surveys,  observations,  and  computa- 
tions will  be  furnished  in  detail. 

The  description  which  is  herewith  inclosed  fixes  geodetically  all  the  turning  points 
and  gives  the  direction  and  distance  from  point  to  point.  It  is  proposed  by  this  Board 
to  refer  this  port-warden  line  to  monuments  to  be  planted  at  designated  points,  so  as 
to  render  its  location  more  convenient  for  practical  purposes.  Some  of  these  monu- 
ments are  now  in  position,  and  as  soon  as  the  season  will  permit  the  work  will  be 
pushed  to  completion,  and  we  request  authority  to  file  a  further  description  of  this 
same  line  at  some  date  in  the  near  future. 

In  conclusion,  this  Board  desires  to  state  that  the  delay  in  reporting  a  revised  port- 
wardeu  line  is  attributable  to  the  following  causes:  The  desire  to  secure  the  joint 
action  of  the  St^ites  of  New  Jersey  and  Pennsylvania,  the  discovery  that  legislation  by 
the  State  authorities  was  necessary,  and,  so  far  as  the  upper  part  of  the  line  is  con- 
cerned, the  completion  of  the  survey. 

G.  B.  Whitr, 
CapUiiVy  U.  S.  X.^  Chairman, 
Hknry  Mitchell, 
poaat  and  Geodetic  Survey, 
Henry  M.  Robert, 
Lieut.  Col,  Engineers f  U,  S,  A. 

The  Pbesidbnt  op  the  Harbor  Commission 

For  the  Port  of  Philadelphia . 
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MSTRimOK  OF  PORT-WARDEN    LIN1B8    FOR    THE    DELAWARE    RIVER  BETWEEN  THE 
MOUTH   OF  THE  SCHUYLKILL  RIVER  AND  BRIDESBURG. 

f  nputed  by  the  nnited  State«  Advisory  Commission,  Commander  George  B.  White,  17.  S.  N.,  chftir 
muL  Norember,  1884,  adopted  by  the  Philadelphia  Harbor  Commissioners  and  oonflrmed  by  the  ooun- 
tSt  ef  the  city  of  Philaaelphia.] 

BegioniDg  at  the  point  A,  shown  on  the  accompanying  tracing  sheet  No.  1  (which 
point  coincides  with  the  terminal  point  of  the  port-warden's  line  for  the  left  bank 
of  the  Schuylkill  River,  as  shown  on  the  official  copy  presented  to  the  Board  of  Har- 
bor Commissioners  of  Philadelphia,  June,  188*2),  the  line  runs  N.  80"^  36'  'A9"  E.  4i:<8.8 
feet  to  B  in  lat.  39^  53'  07.846'',  long.  75°  10'  35.227";  thence  bv  a  straight  line  N.  88© 
21' 24"  E.  3134.7  feet  to  C  in  lat.  39^  53'  08.736",  long.  75^  09'  55.021";  thence  by  a 
itnight  line  E.  8©  52'  25"  S.  1926.98  feet  to  D  in  lat.  39°  5:V  05.797",  Jong.  75°  09* 
3D.597  ";  thence  by  a  straight  line  E.  4°  39'  13"  8. 1148.46  feet  to  E  in  lat.  390  53^04.878", 
kmg.  750  09'  15.909";  thence  bv  a  straight  line  N.  79^  58'  28"  E.  1108.15  feet  to  F  in 
lit.  2Si°  53'  06.784",  long.  75^  09'  01.910";  thenc-e  by  a  straight  line  N.  64°  22'  07"  E. 
568.22  feet  to  G  in  lat.  :^  53'  09.171",  long.  75°  08'  55.451'^;  thence  by  a  straight 
UDe  y.  540  02'  27"  E.  689.47  foot  to  H  in  lat.  39°  53'  13.171",  long.  75°  08'  48.2^"; 
theoce  bv  a  straight  line  N.  46^  27'  55"  E.  1161.27  feet  to  I  in  lat.  39°  53'  21.080", 
Im^.  750^06'  37.492" ;  thence  by  a  straight  line  N.  40°  46'  54"  E.  1084.95  feet  to  K  in 
lU.  39=^  53'  29.201",  long.  75°  08'  28.393";  thence  by  a  straight  line  N.  35°  16'  48"  E. 
877.35  feet  to  L  in  lat.  39°  53'  36.278",  long.  75°  08'  21.^98" ;  thence  by  a  straight 
line  N  290  48'  43"  E.  1114.00  feet  to  M  in  lat.  :»"  53'  45.831",  long.  75^08'  14.795" ; 
tkenoe  by  a  straight  line  N.  21©  41'  12"  E.  1399.25  feet  to  N.  in  lat.  39©  53'  58.684", 
loM.  750  08'  08.160". 
llie  next  line  is  shown  on  tracing  sheet  No.  2. 

Beginniog  at  N.  the  line  runs  by  a  straight  line  N.  18<^  09'  22"  E.  2152.1  feet  to  O  in 
lit.  390  54'  18.895",  long.  75°  07'  59.551"  ;  thence  by  a  straight  line  N.  9°  34'  35"  E. 
974^  feet  to  P  in  lat,  S©  54'  28.392",  long.  75°  07'  57.471" ;  thence  by  a  straight  line 
S.  20  32*  11"  W.  12:J8.1  feet  to  Q  in  lat.  39°  54'  40.616",  long.  75°  07'  58.176";  thence 
W  a  straight  line  N.  l(P  52'  35"  W.  1003.3  feet  t^  R,  in  lat.  39^  54'  50.:i56",  long.  75° 
(te'  00.606" ;  thence  bv  a  straight  line  N.  17^  18'  59"  W.  1009.7  feet  t-o  6  in  lat.  39°  54' 
59.*5"  long.  750  08'  04.463" ;  thence  by  a  straight  line  N.  21°  27'  34"  W.  to  the  point  T, 
which  lies  at  the  intersection  of  the  prolongation  of  the  north  side  of  Tasker  street 
with  the  southerly  extension  of  the  present  authorized  port- warden  line  of  1856,  from 
its  turning  point  off  the  foot  of  Christian  street  to  the  point  on  the  extension  of  the 
north  side  of  Dickinson  street,  560  feet  from  the  west  side  of  Delaware  avenue.  Thence 
«kmg  the  extended  anthorized  port- warden  line  of  1856  to  the  point  T',  which  coin- 
cides with  the  turning  point  on  the  port- warden  line  of  1856,  560  feet  from  the  west 
ode  of  Delaware  avenue,  on  the  extension  of  the  north  side  of  Dickinson  street. 

From  the  point  T',  off  the  foot  of  Dickinson  street,  to  the  turning  point  at  the  foot 
of  Ann  street,  in  Petty's  Island,  north  channel,  no  changes  in  the  present  authorized 
port- warden  line  of  1856  are  proposed  by  this  commission. 

BeginnlDg  at  the  point  U,  shown  on  the  accompanying  tracing  sheet  No.  3  (which 
point  lies  on  the  southerly  extension  of  the  east  side  of  Ann  street,  963  feet  11^  inches 
nem  the  south  side  of  Delaware  avenue,  and  is  one  of  the  turning  points  of  the 
present  authorized  port-warden  line  of  1856),  the  line  runs  by  a  straight  line  N.  72^ 
^  24"  E.  to  V  in  lat.  39"  W  41.978",  long.  75°  05'  17.700";  thence  by  a  straight  line 
5.  70C  W  23"  E.  1702. 3  feet  to  W.  in  lat.  39^  58'  47.674",  long.  75"  04'  57.122" ;  thence 
by  a  straight  line  N.  63°  43'  01"  E.  1550.0  feet  to  X  in  lat.  39°  58'  54.463",  long.  75° 
01  39.269'^;  thence  by  a  straight  line  N.  53c>  09'  02"  E.  1099.6  feet  to  Y  in  lat.  39°  59^ 
00.979",  long.  750  04'  27.965";  thence  by  a  straight  line  N.  50°  13'  17"  E.  1165.0  feet 
toZ,  In  lat.  390  59'  0M.347",  long.  75°  04'  16.466";  thence  by  a  straight  line  N.  43° 
36'  &'  E.  814.44  feet  to  A'  in  lat.  39^  r>9'  14.145",  long.  75"  04'  09  2(  6" ;  thence  by  a 
•traight  line  N.  37"  51'  10"  E.  814.83  feet  to  B'  in  lat.  39^  59'  20.506",  long. 75"  04'  02.781"; 
thence  by  a  straight  Hue  N.  29"  :J0'  10"  E.  7'.»0.12  foet  to  C  in  lat.  39"  59'  27.301",  long. 
75^  GCV  .57.775"  ;  thence  by  a  straight  line  N.  20"  51'  01"  E.  3493.5  feet  to  D',  in  lat.  3^ 
59^^  59.573".  long.  75"  03'  41.804",  which  point  lies  off  the  wharf  at  the  foot  of  Bridge 
street,  in  Bridesbnrg. 

Ail  the  bearings  given  above  are  true,  and  the  geographical  positions  refer  to  the 
data  of  the  Coa^t  Survey  triangulation  of  1877,  which  gave  for  the  position  of  Girard 
College  triangulation  point  lat.  39"  58'  24.07",  long  75"  10'  14.81' 


I// 


OW   THE   NKCE88ITY   FOR  A   PHYSICAL    SURVEY  IN  THE    PROPXR   LOCATING   OF   PORT- 
WARDEN  LINES. 

There  have  been  several  surveys  of  the  harbor  of  Philadelphia,  and  those  of  1819 
1«M3,  and  1878  we  have  regarded  as  reliable.     Comparisons  among  these  reveal  very* 
chaoges  in  the  dimensions  and  locations  of  channels  and  shoals  that  have  re- 
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salted  from  the  artificial  structures  and  encroachments  along  the  shores.  These  com- 
parisons also  show  that  injuries  to  navigation  were  by  no  means  necessary  results  oi 
the  utilization  of  the  harbor,  and  that  the  beneficial  effects  fortuitously  occurring 
here  and  there  might  have  been  foreordained  and  extended  if  a  proper  study  had  pre- 
ceded the  locations  of  port-warden's  lines  in  former  years. 

The  laying  out  of  a  highway  on  the  land  is  a  matter  in  reeard  to  which  the  careless 
passer-by  may  form  a  somewhat  intelligent  opinion  ;  but  when  it  comes  to  the  treat- 
ment of  a  natural  water-course,  even  the  careful  and  public-spirited  may  be  misled 
by  a  too  auptrfioial  view.  We  use  the  word  superficial  here  in  its  rarely  literal  sense, 
for  it  is  Bpace  only  that  strikes  us  in  looking  upon  the  natural  harbor  or  it«  chart,  the 
depth  of  the  river  and  its  passing  volume  being  occult.  A  statement  of  this  kind 
wonld  seem  too  obvious  to  be  made,  but  it  is  really  one  of  those  too  familiar  truisms 
that  are  overlooked. 

The  soundings  and  gaugings  of  the  Advisory  Commission  have  discovered  that  the 
best  effects  in  the  improvement  of  navigation  have  sometimes  resulted  from  the  occu- 

Eation  of  water  spaces  which  excited  at  the  outset  the  indignation  of  a  jealous  pub- 
c;  while  ill  effects  have  often  resulted  from  slight  extensions  elsewhere  which  the 
public  ignored. 

A  physical  survey  is  necessary  to  determine  to  what  extent  any  proposed  encroach- 
ment will  interrupt  or  turn  aside  the  stream,  and  it  is  by  gauging  the  volume  to  be 
displaced  on  the  ebb,  on  the  flood,  and  in  freshets  that  we  measure  in  advance  the 
strain  upon  the  channel.  For  in  alluvial  bottoms  the  channel  is  the  cast  of  the  living 
waters  within ;  it  is  not  the  independent  mold  into  which  the  river  is  turned,  but  it 
is  the  trough  hollowed  out  by  the  running  water,  and  it  alters  its  form  and  direction 
with  every  change  that  may  be  induced  upon  the  fiow. 

Before  giving  license  to  encroachments,  the  consequences  must  be  measured.  It  is 
a  question  between  the  individual  interest  and  the  interest  of  the  community,  and 
the  privilege  to  use  the  public  domain  should  involve  no  injury  which  is  not  more 
than  counterbalanced  by  public  good.  As  it  is,  the  community  has  not  made  the  best 
of  the  bargain  in  dealing  with  tne  indlvidnal,  and  the  little  loss  of  advantage  has 
multiplied  with  the  growth  of  trade  till  it  is  a  heavy  burden. 

A  wharf  is  a  harbor  improvement ;  it  furnishes  a  better  landing  than  naturally  ex- 
isted, so  that  trade  is  made  possible,  (»r  more  convenient  and  profitable;  but  if  the 
wharf  is  so  extended  as  to  turn  the  stream  somewhat  from  its  natural  course,  so  that 
it  is  lengthened  or  caused  to  attack  the  opposite  shore,  or  create  sboals,  the  advan- 
tage to  the  community  is  iu  question.  Experience  has  shown  that  the  occupation  of 
a  harbor  for  commercial  purposes  need  not  impair  its  natural  advantages  for  naviga- 
tion ;  tbe  natural  banks  may  be  walled  in,  often  to  the  improvement  of  navigation. 
So  that  granting  of  licenses  to  build  wharves  under  proper  restrictions  or  provisions 
is  not  parting  with  valuable  privilege,  but  securing  guarantees  of  improvement. 

Before  public  roads  were  laid  out  the  owner  of  a  house  could  venture  to  encroach 
on  the  wagon-road  where  ffw  had  ever  passed,  and  where  his  act  would  pass  unre- 
seuted;  but  when  a  busy  city  has  sprung  up  about  him  his  little  act  of  cupidity  has 
all  the  effect  of  a  great  crime,  for  it  now  obstructs  or  retards  the  commerce  ol  the 
world.  The  public  are  quick  to  detect  the  smallest  encroachment  upon  a  city  street : 
it  cannot  be  concealed,  and  it  must  be  immediately  resented.  But  the  greatest  of  all 
highways,  the  harbor  channel  leading  to  the  sea,  is  out  of  sight  and  therefore  usually 
out  of  mind.  One  would  suppose  that  the  community  would  have  the  main  channel 
under  perpetual  survey,  but  in  most  cases  the  interest  in  the  channel  is  spasmodic, 
and  when  the  rare  surveys  are  compared  the  injuries  to  the  channel  cannot  be 
charged  upon  the  individuals  or  upon  special  works  along  shore.  So  many  causes 
and  effects  have  accumulated  in  the  long  interval  of  indifference  that  they  can  no 
longer  be  distinguished. 

The  city  front  above  Richmond  has  been  but  little  utilized  because  of  the  great 
shoal  that  has  accumulated  in  the  neighborhood  of  Five  Mile  Point,  and  which  the 
General  Government  now  designs  to  remove  in  part.  Should  the  Government  be  suc- 
oessfnl,  the  water-front  that  the  city  offers  above  will  be  appreciated  because  of  its 
bold  banks  and  handy  channel. 

We  have  before  us  a  map  of  this  portion  of  the  Delaware  from  Five  Mile  Point  to 
the  city  limits  at  Poquessing  Creek,  executed  in  part  by  the  city  and  in  part  by  the 
General  Government.  The  shore-lines  and  objects  on  the  land  are  from  surveys  di- 
rected b}*^  the  city  engineer,  while  the  soundings  were  mapped  and  made  under  the 
direction  of  the  United  States  Engineers. 

As  we  go  up  the  Delaware  from  the  bay  the  traces  of  tidal  action  lessen  and  the 
physical  characteristics  of  river  flowage  relatively  increase.  Above  Bridesburg  there 
are  regular  '^crossings"  between  reverse  curves,  and  there  are  bars  at  these  points  of 
inflectiony  much  the  same  as  in  tideless  rivers,  except  that  more  water  can  be  carried 
over  them.  It  would  seem  that  the  tides  are  benencial,  since  they  prevent  the  com- 
pletion of  the  obstructions  at  the  nodes  of  the  bends. 
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The  reach  of  river  between  Bridesburg  and  Poques^ing  Creek  (the  city  limit)  is 
ilmost  in  a  state  of  nature,  bat  bas  great  qualifications  for  commercial  frontage. 
The  main  channel  Iie8  in  great  bends,  crossing  from  side  to  side,  but  these  bends  are 
£ivorable  to  bold  frontage.  Were  the  river  straight  the  cbaunel  would  be  midway 
between  the  two  shores,  and  wharves  of  at  least  a  thousand  feet  in  length  would  be 
oeeeAsary  to  reach  the  border  of  the  ship  channel.  As  it  is  we  find  in  the  two  bends 
ooDtinaons  frontages  of  three-quarters  of  a  mile  each  in  which  one  may  reach  the 
4-f&thom  line  by  wharves  of  only  200  or  300  feet  in  length.  Between  the  two  bends 
there  is  moreover  a  subsidiary  channel  crossing  the  convex,  and  giving  a  pretty  good 
frontage  where  least  expected  ordinarily.  This  channel  is  a  sort  of  wasteway  or  out- 
•/,  and  serves  tUe  still  farther  purpose  of  shortening  distance  in  the  navigation  of 
ordinary  vessels.  In  nhort,  the  natural  advantages  of  this  whole  frontage  above 
Bridesbnrg  are  unusual,  but,  far  this  reason^  more  likely  to  he  impaired  by  utilization  iham 
imffrored. 

From  near  the  bead  of  Petty's  Island  4-fathoms  may  be  carried  up  the  channel  at 
bv  wat«r  to  a  point  nearly  abreast  of  Pennypack  Creek,  or  about  5i  miles.  Here  ia 
ft  ''crossing  "  with  not  less  than  3  fathoms  upon  it,  and  beyond  the  4 -fathom  channel 
rmiiDes  and  continnes  very  nearly  to  the  city  limits. 

With  a  view  to  the  preservation  of  all  these  natural  advantages  of  both  channel- 
viT  and  landing,  we  shonld  accommodate  all  artificial  structures  on  the  foreshores  to 
the  flow  of  the  water,  so  as  to  introduce  no  material  change  among  the  forces  at  work. 
These  forces  are  ebb  and  Hood  tidal  currents  (during  the  greater  portion  of  the  year) 
nd  river  currents  of  varying  velocity  and  volume  during  the  season  of  freshets. 
Wbst  we  observe  in  the  form  of  the  channels  and  banks  is  really  an  adjustment  in 
whieh  features  favorable  to  our  wants  are,  in  some  sense,  fortuitous,  not  usually  pres 
eot  i  D  S(i  great  degree. 

It  is  proposed  to  gauge  the  currents  and  determine  their  resultants  reflected  in  the 
U)M»tment  to  which  we  nave  just  referred.  At  about  40  cross-sections  we  shonld  de- 
termine ^he  transverse  curves  of  velocities,  so  as  to  learn  in  what  manner  the  volnme 
puses  during  the  flood,  during  the  ebb,  and  during  the  freshets ;  we  then  should 
drswin  upon  the  chart  lines  of  equal  velocities  for  ebb  and  for  flood  (isodynamic  lines), 
tad  nltimately  lines  of  equal  resultant  power  or  equal  scour;  and  when  we  came  to  the 
dnwiug  of  a  port- warden  line  we  should  adjust  it  to  these  natural  lines,  so  as  to  se- 
eon  all  that  can  be  safely  used ;  it  should  be  the  line  between  use  asd  abuse. 

Approved  by  the  Board  Advisory  to  the  Philadelphia  Harbor  Commissioners,  and 
forwarded  to  the  Philadelphia  Harbor  Commissioners  as  the  expression  of  the  views 
of  the  Board  on  this  subject. 

G.  B.  White, 
Captainf  V,  S,  Navjf, 
Chairman  Board  Advisory  to  Philadelphia  Harbor  Commissioners. 

FlBRUARY  25,  1886. 


APPENDIX  G. 


IMPROVEMENT  OF  HARBORS  AND  RIVERS  IN  THE  STATES  OF  DELAWARE 
AND  MARYLAND— IMPROVEMENT  OF  MAURICE  RIVER,  NEW  JERSEY. 


REPORT  OF  MB.  WILLIAMF,  SMITH,  UNITED  STATES  AGENT,  IN  CHARGE, 
FOR  THE  FISCAL  TEAR  ENDING  JUNE  30.  1886,  WITH  OTHER  DOCU- 
MENTS RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Maaric4)  Riyer,  New  Jersey. 
1  Wilmington  Harbor,  Delaware. 
X  Ice-harhor  at  New  Caatle,  Delaware. 
4.  Dnck  Creek,  Delaware. 

6.  Saint  Jones  River,  Delaware. 
1  Mispillion  Creek,  Delaware. 

7.  Broadkiln  River,  Delaware. 

6.  Broad     Creek,   Delaware,    from    its 

month  to  Laurel. 
9.  Indian  River,  Delaware. 
lit.  8u84]nebHnna  River  above  and  below 

Havre  de  Grace,  Maryland. 


1 1 .  Chester  Ri  ver  at  Ken t  Island  Narrows, 

Maryland. 

12.  Chester  River  from  Spry's  Landing  to 

CmmptoD,  Maryland. 

13.  Corsica  Creek,  Maryland. 

14.  Choptank  River,  Maryland. 

15.  Wicomico  River,  Maryland. 

16.  Upper  Thorongbfare,  between  Deil's 

Island   and   the   mainland,  Mary- 
land. 


United  States  Engineer  Office, 

Wilmington^  DeL^  July  29,  1886. 

General:  I  have  the  honor  to  submit  herewith  the  Annual  Report  of 
the  works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal 
year  ending  Jane  30,  1885. 

Very  respectfully,  your  obedient  servant, 

War.  F.  Smith, 

United  States  Agent. 
Bri'T.  Gen.  John  Newton, 

Chief  of  Engineers  J  U.  S.  A. 


G  I. 


IMPROVEMENT  OF  MAURICE  RIVER,  NEW  JERSEY. 

Under  a  contract  with  the  American  Dredgjinj?  Companj^,  of  Phila- 
delphia, operations  during  the  fiscal  year  were  confined  to  the  4  miles 
of  the  river  below  the  town  of  Millville.  Little  had  been  done  at  the 
eommeiieeinent  of  the  year,  as  work  was  not  begun  until  near  the  close 
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of  last  fiscal  year.  The  contract  was  completed  in  April,  1886,  and  the 
following  improvement  is  the  result  of  the  work  : 

A  channel  was  dredged  through  French's  Bar,  4  miles  below  Mill- 
\ille,  200  feet  in  length,  100  feet  wide;  from  a  point  2.14  miles  below 
Mill ville  a  channel  was  dredged  100  feet  wide  to  a  point  called  Pea  Land- 
ing (iuchuling  a  cut  through  the  point  of  land  at  Silver  Run,  the  right 
of  way  having  been  given  the  United  States  free  of  cost);  from  Pea 
Lauding  to  the  bridge  at  Millville  the  channel  was  dredged  50  feet  in 
width,  except  just  below  the  bridge,  where  the  width  was  increased  to 
76  feet  for  a  distance  of  300  feet.  This  Increased  width  was  to  cut  off  a 
point.  Above  the  bridge  for  a  distance  of  400  feet  a  channel  was  dredged 
100  feet  in  width,  and  from  this  point  to  Wood's  Mills,  the  head  of 
navigation,  a  distance  of  2,H00  feet  the  channel  was  reduced  again  to 
50  feet  in  width.  A  depth  of  from  5  to  6  feet  was  made  over  the  entire 
dredged  channel. 

The  excess  in  depth  over  what  was  required  by  the  contract  (4  feet) 
was  necessary  to  float  the  contractor's  plant,  and  was  made  at  their  ex- 
pense. The  total  amount  of  material  removed  in  accordance  with  the 
terms  of  the  contract,  is  110,015  cubic  yards,  measured  in  place,  which 
exhausted  the  appropriation. 

This  improvement  has  been  beneficial  already  to  the  commerce  of  this 
river,  which  is  extensive,  by  enabling  a  larger  class  of  vessels  to  reach 
Millville  without  interruption  by  low  water. 

It  is  proposed  to  apply  the  appropriation  asked  for  the  fiscal  year 
ending  June  30,  1888,  to  continuing  the  work  of  improvement  for  a  6- 
foot  low-water  navigation  by  dredging  wherever  a  less  depth  of  water 
is  found  in  the  river. 

This  work  is  in  the  collection  district  of  Brid^eton,  N.  J.,  which  is  also  the  nearest 
port  of  entry,  and  at  which  no  revenue  was  collected  during  this  fiscal  year. 

AMOUNTS  APPROPRIATED. 

By  act  passed  Aucnst  a.  1882 |3,000 

By  act  approved  July  5,  1884 17,000 

Total 20,000 

Money  statement. 

July  1,  1885,  amount  available $18,995  20 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  I,  1885 18,994  14 

July  1,  1886,  amount  available 1  06 

Amount  appropriated  by  act  approved  August  5,  1886 5, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 5,001  06 

(Amount  (estimated)  required  for  completion  of  existing  project 87,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    :^5, 000  00 
Submitted  in  compliance  with  requirementH  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Lr:TTER   OF   COLLECTOR  OF   CUSTOMS   AT  BRIDGBTON,    NEW  JERSEY. 

Custom-House,  Bridgeton,  N.  J., 

CoUfctor^B  Office,  June  29,  1886. 
In  reply  to  yours  of  the  2l8t  instant,  I  have  to  report  that  there  is  no  revenue  col 
lected  in  this  district.     We  have  no  imports  ;  the  only  money  we  ever  collected  wai 
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Darioe-bo»pita1  dues  (and  that  tax  was  abolished  two  years  ago),  and  occasionally 
MUM*  small  sunisio  the  way  of  steamboat- inspection  fees;  the  last  mentioned  amounted, 
doriutf  the  year  now  about  closed,  to  |64.30. 
Very  respectfully, 

J.  H.  Elmer, 
Wii.  F.  Smith.  Collector  Customs. 


G  2. 

IMPROVEMENT  OF  WILMINGTON  HARBOR,  DELAWARE. 

The  work  of  improvement  of  this  harbor  has  beea  limited  during  the 
present  fiscal  year,  owing  to  the  inadequate  amouut  of  money  available 
to  do  the  next  most  important  part  of  the  project,  i.  e.,  to  construct  an 
extension  to  the  jetty  at  the  entrance.  During  the  year  the  old  sunken 
crib  off  LobdelPs  Canal  was  removed,  and  also  the  two  light-house 
wbarves.  near  the  entrance  of  the  harbor,  were  pulled  down  and  the 
material  put  on  the  embankment,  as  agreed  with  the  Light-House  Es- 
tablishment. 

These  obstructions  had.  a  tendency  to  increase  the  difficulties  of  navi- 
gation by  choking  and  jamming  the  floating  ice  during  the  spring 
months,  and  also  checked  the  velocity  of  the  tides  and  caused  shoals  at 
these  places. 

A  channel  was  dredged  through  the  draw  at  Market  Street  Bridge 
to  a  depth  of  15  feet,  at  mean  low  water,  and  a  width  of  80  feet.  The 
amoant  of  material  removed  from  this  locality  is  3,650  cubic  yards, 
measured  in  place,  and  it  consisted  of  gravel,  sand,  and  blue  clay,  12 
bowlders,  varying  in  size  from  one  half  to  2J  cubic  yards,  and  32  piles. 

The  raising  of  the  jetty  seems  to  have  done  away  with  the  shoaling 
from  a  point  alK)ut  midway  of  the  jetty  out  to  the  Delaware  River,  and 
the  depth  of  channel  dredged  in  1884,  connecting  the  15foot  curve  in 
the  Delaware  with  the  15-foot  curve  inside  the  harbor,  had  been  main- 
tained at  the  last  examination.  The  present  angle  of  collision  of  the 
currents  of  the  Delaware  and  Christiana  will,  however,  always  produce 
a  bar  at  the  mouth,  and  this  can  only  be  obviated  by  the  carrying  out 
of  the  approved  project  for  the  extension  of  the  jetty. 

The  amount  asked  for  the  fiscal  year  ending  June  30, 1888,  is  $75,000, 
and  if  appropriated,  together  with  the  balance  available,  will  be  ap- 
plied to  the  extension  of  the  jetty  and  dredging  the  channel  to  a  depth 
of  15  feet,  to  the  Pulp  Works. 

Wilmington  is  a  port  of  entry,  and  in  the  collection  district  of  Delaware.  Th« 
amonnt  of  revenue  collected  for  tlie  last  fiscal  year  id  $16,  Oil.  97. 

AMOUNTS  APPROPRIATED. 

Byictapprov©<lJnly  14.  1830 $15,000 

By  act  approved  March  3, 1837 8,000 

BytctapprovedJaly  7, 1838 9,356 

By  act  approved  July  11.  1870 15,000 

By  act  approved  June  10,  1872 10,000 

By  act  approved  March  3,  1873 6,000 

By  act  approved  June  *A  1874 6.000 

By  act  approved  March  3,  1875 10,000 

By  act  approved  August  14,  1876 16, 000 

By  act  approved  June  18.  1878 7,000 

By  act  approved  March  3,  1879 : 3,500 

By  act  approved  June  14,  1880 10,000 

By  act  approved  March  3,  1881 50,000 

By  act  passed  Augusts,  1882 50,000 

By  act  approved  July  5.  1884 : .*  25,000 
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Money  statement. 

July  1,  1885,  amount  available $17,043  23 

July  1,  1886,  amouDt  expended  daring  fiscal  year,  exclnsive  of  liabilitiet) 
outstanding  July  1,  18«5 3.927  32 

July  1,  1886,  amount  available 13,115  91 

Amonnt  appropriated  by  act  approved  August  5,  1886 18, 750  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 31, 865  91 

{Amount  (estimated)  required  for  completion  o(  existing  project 147, 634  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June,30, 1888    75, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMSRCIAL    STATISTICS. 


CusTOM-HousB,  Wilmington,  Del., 

Collwtar'9  Office,  July  27,  1886. 

Sir  :  In  response  to  your  request  I  have  to  inform  you  that  the  total  collections  in 
Ihis  district  during  the  fiscal  vear  ending  June  30,  1886,  amount  to  $16,011.97.  The 
number  of  vessels  permanently  documented  in  the  district  is  as  stated  below,  viz  : 


I 


Cl—.  '  Nnmber.  I  0^*~- 1    ^^^- 


SailveMels.  147       12,882.84 


12,08a  40 


St«ftm  veiMelH 1  28         4,092.30  3,178.80 


175       18,754.84 


16,a07.08 


Very  respectfully, 

Hknrt  F.  Pickbls, 

Collector. 
General  Wm.  F.  Smith. 


G3. 

ICE-HARBOR  AT  NEW  CASTLE,  DELAWARE. 

Nothing  was  done  on  the  improvemeiit  of  this  harbor  during  the 
past  fisciil  year  for  want  of  funds.  The  harbor  is  formed  by  piers  (dia- 
mond shaped)  of  wooden  cribs,  filled  to  low  water  mark  with  stone  and 
capped  with  about  6  feet  of  dressed  stone. 

These  piers  are  much  in  need  of  repairs,  and  the  area  of  the  harbor 
shouhl  be  increased  by  dredging.  A  full  report  of  the  condition  of  the 
piers  and  an  estimated  cost  of  the  needed  improvement  will  be  found  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1885,  Part  I,  pages  874 
and  875. 

The  harbor  at  New  Castle  is  of  great  importance  to  the  general  com- 
merce on  the  Delaware  liiver,  and  its  benefit  to  the  city  itself  only  in- 
direct. A  large  number  of  vessels  seek  refuge  there  during  the  season 
of  running  ice.  None  of  them  belong  to  the  city  of  New  Castle,  and  it 
thus  becomes  of  interest  to  several  JStates. 

The  i<M'-liarl»or  of  New  Castle  Ih  in  the  collection  district  of  Delaware,  and  Wil- 
minfjton  is  the  nearest  port  of  entry.  The  amount  of  revenne  collected  there  during 
the  past:  tiscal  year  is  ^H),01l.97. 
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AMOUNTS  APPROPRIATED. 

By  act  approved  May  *20,  1826 $25,000  00 

By  aet  approved  March  2, 1829 17,895  99 

By  act  approved  Jaly  2,  1836 25,000  00 

^act  approved  March  3,  1837 10,000  00 

By  act  approved  July  7,  1838 11.573  00 

^  act  approved  Au^st  30,  1852 ^ , 15,000  00 

By  act  approved  Jaly  15,  1870 2,500  00 

By  act  approved  June  10,  1872 27,000  00 

By  act  approved  March  3,  1873 20,000  00 

By  act  approved  Jane  27, 1874 10,000  00 

By  act  approved  March  3,  1875 20.000  00 

By  act  approved  Aagast  14,  1876 12,000  00 

By  act  approved  Jane  18, 1878 ! 10,000  00 

By  act  approved  March  3,  1879 5,500  00 

By  act  approved  Jane  14,  1880 3,000  00 

Bv  act  approved  March  3,  1881 20,000  00 

By  Act  approved  July  5,  1884.... 2,000  00 

or  the  above  appropriations  $18,285.05  has  been  tamed  into  the  snrplnsfhnd  of  the 
Tretsnrv. 


Money  statement. 

Amount  appropriated  by  act  approved  August  5,  1886 $5, 000  00 

[Amount  (estimated )  required  for  completion  of  ezistinf^  project 15, 600  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    15,600  00 
"i  Sabmitted  in  oomplianoe  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


G   4. 

IMPROVEMENT  OF  DUCK  CREEK,  DELAWARE. 

Nothing  has  been  done  daring  the  fiscal  year  ending  Jane  30, 1886^ 
for  want  of  funds,  and  I  am  unable  for  the  same  reason  to  state  the 
coodition  of  the  work  at  that  time.  It  is  proposed  to  apply  the  appro- 
priation a.sked  for  the  fiscal  year  ending  June  30, 1888,  to  removing  the 
shoals  in  the  bed  of  the  stream  from  the  mouth  of  the  river  to  the  town 
of  Suiyrna.  The  commerce  on  the  creek  is  not  deemed  sufficient  to 
justify  the  expenditure  necessary  for  the  improvement  of  the  mouth. 

Duck  Creok  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  «*ntry,  and  the  revenue  collected  there  for  the  last  fiscal  year  amounted  to 
llMll.y?. 

AMOUNTS  APPROPRIATED. 

By  act  approved  June  14,  1880 : $5,000  00 

By  tot  approved  March  3.  1881 3,000  00 

By  act  passed  August  2,  1882 2,  000  00 

Total 10.000  00 

Money  statement, 

Aiiioiint  (estimated)  required  for  completion  of  existing  project $12,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30. 18S8    12,000  00 

i  SnbmirtM  in  compliance  with  requirements  <)f  section  2  of  river  and 

'      harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


Office  Philadelphia  and  Smyrna  Transportation  Company, 

Smyrna^  Del.^  July  1,  1896. 

Dear  Sir:  Iu  acconlance  with  request  coutained  in  your  favor  of  ^Ist  ultimo,  w« 
herewith  submit  the  following  estimate  of  the  business  ami  shipping  interests  of  Duck 
Creek,  Delaware : 


ArticlM. 


Qaaotity. 


Coal  tons  . ! 

Ironaodsteel do...; 

Hay.  salt  and  fVesb do. 

Fertilizers do... 

Lnmber • feet  .\ 

Grain baslieU.. 

Lime do...! 

Fruit — peaches,  &c baskets..' 

Peaoh  baskets ' 

Evaporated  and  canned  goods I 

Livestock head..j 

Agricultaral  implements — 

Merchandise  (aooat) 


7,000 

600 

700 

20,000 

1,  500,  OOU 

40(1.  OOU 

1.10,000 

750,  000 

500,000 


7,000 


Value. 

42,000 

20,000 

9.000 

500.000 

75,000 

350.000 

20.000 

875.000 

50.000 

2.'i0.0il0 

175,000 

100,000 

900,000 

Total 


2,886.000 


In  addition  to  above  there  is  considerable  commerce,  consisting  of  such  articles 
as  track,  eggs,  fish,  poultry,  oysters,  &.c.  Besides,  one  iron  propellf'r  steamboat,  draw- 
ing 6i  feet  water,  say  three  tio  five  schooners,  tU)  to  80  tons^  capacity,  drawing  5  to  6^ 
feet  water,  several  sloops  and  fishing  vessels,  also  three  to  five  barges,  capacities,  100 
to  250  tons,  draught  about  6^  feet;  these  comprise  the  fieet  navigating  this  stream. 
The  above  estimates  are  ma<le  as  nearly  as  possible  from  the  business  coming  under 
our  observation,  and  of  course  is  subject  to  the  increase  of  irregular  tra4le8. 
BespeotfuUy  submitting  the  above,  we  are,  very  truly. 

The  Philadelphia  and  Smyrna  Transportation  Company. 

fieneral  Wm.  F.  Smith, 

United  States  Agent, 


G5. 

IMPROVEMENT  OF  SAINT  JONES  RIVER,  DELAWARE.- 

As  reported  last  year,  a  contract  was  made  in  December,  1884,  for 
the  improvement  of  this  river  by  straightening  and  deepening  the  chan- 
nel to  6  feet  at  mean  low  water  wherever  a  less  depth  was  found,  and 
to  a  width  of  40  feet ;  also  to  make  a  cut-off  at  Cherry  Tree  Bend  of  the 
same  width  and  depth,  and  widen  another  near  Dover.  The  work  was 
to  commence  at  the  month  and  continue  up-stream  a«  far  as  the  avail- 
able money  would  permit,  but  the  dredge  having  been  constructed  at 
Dover  it  was  necessary  to  dredge  a  distance  of  941  feet  down-stream 
before  the  natural  dei)th  of  water  sufficient  to  float  the  dredge  was 
reached. 

The  channel  was  dredged  6  feet  deep  at  low  water  and  40  feet  wide, 
and  a  turning-basin  180  feet  in  length  and  80  feet  wide  was  also  made 
at  Dover  in  accordance  with  the  project.  Commencing  at  the  second 
shoal  inside  the  mouth  of  the  river  and  working  upstream,  a  Gfoot 
low-water  channel  40  feet  in  width  was  dredged  at  the  following  shoals  : 


Locality. 


Length. 


Feet. 

Warren's  Landing  Sboal 825 

Jack's  PelntShoal I  340 

Logan's  Landing  Shoal 600 

Hevem's  LandioK  Shoal 650 

Red  Granary  Sboal 1,500 

White  Store  Landing  Shoal '  2,000 


Locality. 


Pho«rpbate  Factory  Sboal , 

James  Island  Sboal    . .     

Babbitt's  Fishery  Sboal    , 

Wharton's  Fishery  Shoal 

Lebanon  Sboal  

Lebanon  Reach  and  Mud  Hole  Point 


Length. 


FMt 

1, 

1,000 
766 
750 
830 

2,276 
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At  Cypress  Point  the  channel  was  widened  33  feet  for  ^  length  of  345 
feet,  depth  0  feet;  and  at  Cherry  Tree  Bend  a  cut-off  was  made  1,020 
feet  loncf,  40  feel  in  width,  and  6  feet  deep  at  mean  low  water.  The 
ri»ht  of  way  through  land  for  this  cut-off  was  given  to  the  United  States 
free  of  cost.  Tlie  benefit  to  navigation  by  this  cut-off  is  a  saving  in 
distance  of  about  4,000  feet,  besides  avoiding  the  abrupt  bends  in  the 
river  at  this  locality. 

After  the  above  named  work  had  been  done  the  dredge  was  removed 
ajjaiu  down  the  river,  and  work  commenced  at  Broad  Reach  Shoal,  the 
first  shoal  inside  the  mouth.  At  this  shoal  a  channel  was  dredged  2,270 
feet  to  a  clepth  of  6  feet  at  mean  low  water  and  a  width  of  40  feet. 

The  total  distance  clredged  during  the  year  is  17,072  feet,  and  the  total 
unmint  of  material  removed  is  54,128  cubic  yards,  measured  in  place, 
which  was  deposited  on  the  banks  of  the  river  50  feet  from  eiige  of 
channel. 

The  balance  of  funds  available  June  30,  1886,  will  be  applied  to  the 
completion  of  the  channel  through  Broad  Reach  Shoal  and  to  continu- 
iDjT  the  channel  above  Lebanon. 

Work  under  this  contract  will  probably  be  completed  by  the  end  of 
July.  It  is  proposed  to  aj)ply  the  appropriation  asked  for  the  fiscal  year 
endiiij:  June  30, 188S,  to  the  continuance  of  the  improvement  of  the  river 
for  a  G-foot  low- water  navigation  to  Dover. 

Dover  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest  port  of 
entrj,  at  wliicli  the  amount  of  revenue  collected  for  the  last  fiscal  year  is  $16,011. 97. 

• 

AMOUNTS  APPROPRIATED. 

By  act  approved  March  3,  1881    $5,00^ 

By  act  approved  Julys,  l8cJ4 10,  OO^ 

ToUil 15,000 

Money  statement 

Jaly  1,  188.'>,  amount  available $14,162  11 

Jalv  1,  IH^H,  amount  expended  during  fiscal  year,  exclusive  of 

li'aluiirit^HoutHUnding  July  1,  1885 $11,546  08 

Jaiy  1,  1881),  outstaudiug  liabilities 1,122  44 

12, 668  52 

Jnly  1,  18S6,  amount  available....^ 1,493  59 

Amount  appropriated  by  act  approved  August  5,  1886 10, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 11, 493  59 

r  Amount  (estimated)  required  for  completion  of  existing  project 10,000  00 

i  Amount  that  can  be  pr>>Htably  expanded  in  fiscal  year  ending  June 30, 1888    10,000  00 
jSuUiniited  iu  couipl'ance  with  requirements  of  section  2  of  river  and 
V    harbor  acts  of  1866  and  1867. 


G6. 

IMPROVEMENT  OF  MIS8P1LLI0N  CREEK,  DELAWARE. 

No  work  haR  been  done  on  the  improvement  of  this  stream  during  the 
fi-^c;!!  year  endin.x  June  31),  18S(>,  for  want  of  funds,  and  the  condition 
of  the  Wfirk  at  thai  time  is  not  known  for  the  same  reason. 

It  is  t'stimatecl  that  43,5(M)  will  complete  the  project  for  the  improve- 
ment of  the  creek,  by  removing  the  remainder  of  the  shoals  between 
UiJford  and  the  mouth  of  the  creek,  which  will  give  a  6foot  low- water 
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navigation  for  the  entire  distance.  This  improvement  will  be  of  great 
benefit  to  navigation  and  commerce  interested  by  lessening  the  time  re- 
quired to  get  up  and  down  the  stream. 

If  the  bar  at  the  mouth  is  to  be  improved  it  is  estimated  that  $55,000 
a^lditional  will  be  required,  but  it  is  doubtful  if  the  commerce  on  this 
creek  will  justify  this  expenditure. 

Mispillion  Creek  is  in  the  collection  diHtrict  of  Delaware.     Wilmington  is  the  near- 
est port  of  entry,  at  which  the  revenue  collected  for  the  last  Ii8cal  year,  was  $16,011.97. 

'  AMOUNTS  APPROPRIATED. 

By  act  approved  March  3, 1879 $;j.000 

By  act  approved  Jnne  14/ 1H80 4,000 

By  act  approved  March  3,  1881 * 3,500 

By  act  passed  Angnst  2,  1882 3,000 

Money  statement. 

Amount  (estimated)  required  for  completion  of  existing  project $58, 500  Of 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  J  une30,  1888      3,500  #• 
Snbmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


G7. 

IMPROVEMENT  OF  BROADKILN  RIVER,  DELAWARE. 

The  history  of  this  improvement  is  given  in  the  Annual  Report  of  th« 
Chief  of  Engineers  for  1881,  beginning  on  page  780. 

A  project  adopted  for  the  improvement  of  this  river  with  the  funds 
available  at  the  end  of  last  fiscal  .year,  was  to  dredge  a  channel  40  feet 
wide  and  6  feet  deep  at  mean  low  water,  wherever  a  less  depth  was 
found  between  the  mouth  of  the  river  and  Milton,  Del.,  and  to  cut  off 
certain  sharp  bends  interfering  with  navigation. 

After  due  advertisement  a  contract  was  made  with  the  American 
Dredging  Company  of  Philadelphia  to  execute  the  work.  The  dredging 
was  commenced  promptly  and  continued  till  December,  1885,  when  the 
project  was  completed  and  the  funds  exhaifsted. 

The  total  distance  dredged  was  24,225  feet,  and  the  total  amount  of 
material  removed  was  92,737  cubic  yards.  A  channel  was  made  from 
the  junction  of  Levies  Creek  to  Milton,  6  feet  in  depth  at  mean  low 
water,  with  a  width  in  no  place  less  than  40  feet;  six  bend«  in  the  river 
w^ere  widened  to  CO  and  70  feet.  The  mean  rise  of  tide  at  Milton,  before 
the  improvement  commenced,  was  1.8  feet;  it  is  now  3  feet.  I  am  also 
informed  by  ca])taius  of  vessels  that  the  water  over  the  bar  at  the  mouth 
has  increased  fully  1  foot  since  the  improvement  has  been  made.  Vessels 
are  now  able  to  go  from  Milton  to  the  mouth  of  the  river  at  any  stage 
of  the  tide,  and  not  more  than  one  half  day  is  required  to  make  the  trip ; 
before  the  improvement  it  took  two  and  three  days.  This  has  been  a 
great  benefit  to  navigation,  and  au  increased  trade  on  the  river  will 
eventually  follow. 

Milton,  at  the  head  of  navigation,  is  a  thriving  town,  and  the  shipping 
point  for  a  large  and  fertile  section  of  country. 

The  work  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest  port 
of  entry,  at  which  the  amount  of  revenue  collected  for  the  last  fiscal  year  is $16,011.97. 
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AMOUNTS   APPROPRIATED, 

B?«ct  approved  March  3, 1873 $10,000 

Bj  art  approved  J^ine  14,  1880 5,000 

By  let  approved  March  3, 1881 , 5,000 

By  act  passed  Anjfost  2,  1882 5,000 

Total 25,000 

Money  statement. 

Joly  I,  18a\  amount  available |13. 254  0« 

July  1,  1886,  amoant  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnly  1,  1885 13,254  08 

i  imonnt  (estimated)  required  for  completion  of  existing  project 31, 500  09 

^Sobmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1806  and  1867. 


AktrMot  of  praposals  received  and  opened  at  12,  noon^  of  Jultf  16,  1885,  for  dredging  in 
BroadkilH  River ^  Delaware^  by  Mr.  William  F.  Smithy  United  States  Agent. 


5«. 


Names  and  addreMes. 


Time. 


Commence.   !    Complete. 


n 

3 
4 

% 
H 


AmericaD    Dredging   Company,  Philadel 

pbia,  Pa. 
National  Dredging  Company,  Wilmington,    

Del  : 

Frank  C.  Somera.  Philadelphia,  Pa Ang.  1, 

G«orge  E.  Ward,  Edenton,  N.  C    !  Got.     1, 

Frank  Pidgeon,  New  York,  N.  T 

John  Satterlee,  Englewood.  N.  J   ,  Not  stated. 


Ang.   1, 1885  I  Oct.     1, 1885 
i 
Nov.    1,1885 


Price  per 
cubic  3'ard 

(place 
measure- 
ment). 


Cents. 
12 


1885 
1885 


Deo.  31,1885 
Apr.  30, 1886 


Not  stoted. 


14 

18| 
124 
17A 


Price  per 

cubic  yard 

(scow 

measure- 
ment). 


OenU. 


11 

IH 


*  Measured  in  bucket ;  7  cents  per  cubic  ynrd. 
'Commence  and  finish  witbin  the  fiscal  year. 

*  Nineteen  cents  per  cubic  yard.    Mode  of  measurement  not  stated. 


G8. 


IMPROVEMENT  OF  BROAD  CREEK,  FROM  ITS  MOUTH  TO  LAUREL,  DELA- 
WARE. 

The  history  of  this  improvement  and  of  the  existing^  project  is  given 
in  tbe  Annual  Report  of  the  Chief  of  Engineers  for  1883. 

Nothing  was  (ione  on  this  improvement  during  the  fiscal  year  endijig 
Jane  30,  1886,  for  want  of  funds,  and  for  the  same  reason  the  condition 
of  the  work  at  that  date  is  not  known.  The  amount  asked  for  the  fiscal 
year  ending  June  30,  1888,  will  be  applied  to  the  continuance  of  the 
project  for  a  6-foot  low-water  navigation  to  the  town  of  Laurel,  with  a 
width  of  channel  of  60  feet,  and  protecting  it  with  dikes. 

Broad  Creek  is  in  the  collection  district  of  Delaware.  Wilmingtou  is  the  nearest 
port  of  entry,  at  which  the  amotmt  of  revenne  collected  for  the  fi^cal  year  ending 
Jone  30,  1886,  is  $16,011.97. 

AMOUNTS  APPROPRIATED. 

By  act  approved  Jnne  14,  1880 $5,000 

By  act  approved  March  3,  1881 10,000 

By  act  passed  Aagast  2,  1882 5,000 

Total.... 20,000 
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Money  statement 

'Amount  (eeitimatcd)  required  for  completion  of  existinf?  project $IV2, 000  00 

AmoaDtthat  can  be  profitably  expended  in  fiscal  year  ending  June30, 1888    32^  000  00 
Submitted  in  cofnpliauce  with  requirements  ot  section  2  of  river  and 
harbor  acts  of  1W>6  and  1867. 


COMMERCIAL  STATISTICS. 

Laurel,  Del.,  June  29,  1886. 

In  rejily  to  the  within  communication,  we  have  only  to  say  that  tbe  commerce  in- 
terested in  the  improvement  of  Broad  Creek  remains  substantially  the  same  as  U 
found  in  your  report  of  1885,  on  page  881,  Appendix  H,  with  the  exce])tion  of  the  ad- 
dition of  a  steam  freight-boat  of  a  carrying  capacity  of  200  tons,  trading  from  Lnnrel 
to  Baltimore  and  Philadelphia.  Hoping  the  above,  with  the  statistics  embodied  in 
your  above-mentioned  report  of  1885,  may  be  satisfactory, 
I  am,  most  respectfully, 

J.  TuRPiN  Moore. 
General  Wm.  F.  Smith. 


G  9. 
IMPROVEMENT  OF  INDIAN  RIVER,  DELAWARE. 

Nothing  done  on  this  improvement  during  the  fiscal  year  ending  Jnne 
30,  1886,  for  want  of  money,  and  the  condition  of  the  work  at  that  date 
is  not  known  for  the  same  reason. 

Indian  River  is  in  the  collection  district  of  Delaware.  The  nearest  port  of  entry 
is  Wilmington,  at  which  the  revenue  collected  during  the  last  fiscal  year  amounted 
to  $16,011.97. 

amount  appropriated. 
By  act  passed  August  2,  1882 110,000 

Money  'statement. 


1 


Amount  (estimated)  required  for  completion  of  existing  project $50, 000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


G  ID. 

IMPROVEMENT  OF  THE  CHANNEL  OF  THE  SUSQUEHANNA  RIVER  ABOVE 

AND  BELOW  HAVRE  DE  GRACE,  MARYLAND. 

The  river  and  harbor  act  of  July  6,  1884,  appropriatinfj  $20,000  for 
this  improvement,  required  "$5,000  shall  be  expended  f(»r  the  coni])le- 
tion  of  the  channel  to  Fishing  Battery  light-house,  and  for  repairing, 
strengthening,  and  extending  the  piers  and  breakwaters."  This  work 
was  done  in  the  fall  of  1884,  and  a  report  of  which  is  given  in  the  An- 
nual Eei>ort  of  the  Chief  of  Engineers  for  1885.  The  balaiice.of  the 
appropriation  was  applied  to  dredging,  by  contract  made  with  the  Bab 
timore  Dredging  Company  after  due  advertisement.  Only  a  small 
amount  of  work  under  this  contract  had  been  done  at  the  close  of  last 
fiscal  year,  as  the  commencement  was  delayed  so  as  not  to  iuteifere 
with  the  shad-fishing  interest. 
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The  contract  required  a  channel  to  be  dredged  through  the  two  shoals 
bdow  the  railroad  bridge  at  Havre  de  Grace  100  feet  wide  and  12  feet 
deep  at  mean  low  water,  and  the  dredging  off  of  the  shoal  at  Watson's 
Island  to  a  depth  of  8  feet  at  mean  low  water,  as  far  as  the  available 
fonds  would  permit. 

Commencing  at  the  shoal  just  above  the  light-house  at  Fishing  Bat- 
tery, a  channel  was  dredged  2,225  feet  in  length,  12  feet  deep,  and  100 
feet  wide.  The  other  shoal  below  the  bridge  disappeared,  although  it 
existed  in  tlie  fall  of  1884,  when  an  examination  was  made  of  the  chan- 
nel. The  shoal  near  Watson's  Island  was  dredged  back  from  its  east- 
em  edge  a  distance  of  200  feet,  in  length  about  3,700  feet  and  to  a  depth 
of  8  feet  at  mean  low  water.  Work  was  suspended  in  December,  1885, 
owing  to  the  near  exhaustion  of  the  funds.  The  total  amount  of  mate- 
rial removed  under  this  contract  was  63,433  cubic  yards  measured  in 
place. 

A  total  width  of  400  feet  has  been  cut  off  the  shoal  near  Watson's 
Island,  and  the  improvement  has  been  of  great  benefit  in  lessening  the 
effect  of  the  ice-gorges,  so  damaging  to  property. 

Continuing  the  estimate  of  last  year,  under  the  alternative  seemingly 
adopted  by  Congress,  the  amount  that  can  be  profitably  expended  dur- 
ing the  fiscal  year  ending  June  30, 1888,  is  $20,000,  and,  if  appropriated, 
will  be  applied  to  maintaining  the  15-foot  navigation  below  Havre  de 
Grace,  and  the  balance  applied  to  continuing  the  work  of  cutting  off 
the  shoal  at  Watson's  Island,  to  diminish  the  tendency  of  the  ice  to 
gorge.  The  cutting  off  this  shoal  should  continue  until  ice-gorges  have 
been  relieved. 

Sosqaehanna  River  is  in  the  colle«tioii  district  of  Balthnore.  Baltimore  is  the 
nearest  port  of  entry,  at  which  the  amount  of  revenue  collected  for  the  last  fiscal  year 

ill . 

AMOUNTS  APPROPRIATED. 

Bt  let  approved  August  30,  1852 $10,000 

Br  act  approved  June  23,  1866 26,400 

By  act  approved  July  11,  1870 12,000 

By  act  approved  June  14,  1880 28,000 

Bv  act  approved  March  3,  1881 15,000 

By  act  paased  August  2,  1882 , 25,000 

By  act  approved  July  5,  1884 20.()00 

Total 136,400 

Money  statement. 

July  1,  1885,  amount  available $11,643  87 

Joly  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 
UabUities  outstanding  July  1, 1885 11,224  80 

Jnlyl,  1»?6,  amount  available 419  07 

AxDonnt  appropriated  by  act  approved  August  5,  1886 6, 000  00 

iUnoant  available  for  fiscal  year  ending  June  30,  1887 6, 419  07 

f  Amount  (estimated)  required  for  annual  dredging 20, 000  00 

I  Affionnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888    20,000  00 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


LETTER  OF  COLLECTOR  OF  CU8TOM8  AT  BALTIMORE,  MARYLAND. 

CusTOM-HousB,  Baltimore,  Md., 

Collector's  Office,  July  28,  1886. 

Sui :  In  reply  to  your  request  of  the  23d  ultimo,  to  be  furnished  with  statistics  of 
the  several  tributaries  of  the  Chesapeake  Bay,  with  a  view  of  embodying  the  same 

55  E 
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iu  your  auuiiul  report  to  CougresB,  I  have  to  say  that  I  liave  been  unable  so  far  to 
obtain  the  information  you  desire  from  some  of  the  points  named.  Should  replies  be 
received  later,  I  will  forward  them  to  you. 

From  the  Susquehanna  River  near  Havre  de  Grace  I  have  received  no  reply. 


/ 

»  »  •  » 

I  am,  very  respectfully, 


/rcueral  Wm.  F.  Smith, 

XJ.  S.  Agent. 


James  B.  Groome, 

CoUector, 


G   II. 

IMPROVEMENT  OF  CHESTER  RIVER,  AT  KENT  ISLAND  NARROWS,  MARY- 
LAND. 

Nothing  done  at  this  locality  since  1877. 

Chester  River  is  in  the  collection  district  of  Baltimore,  which  is  also  the  nearest  port 
of  entry,  at  which  tlie  revejiuc  collected  for  the  last  fiscal  year  amounted  to  | . 

AMOUNTS  APPROPRIATED. 

By  act  approved  March  3,  leJ73 » |I5, 000 

By  act  approved  June  23,  1874 • 5,000 

By  act  approved  August  14,  1876 5,000 

By  act  approved  June  IH,  1878 3,000 

28,000 
Amount  expended 1 25. 500 

•    Balance 2,500 

Money  statement 

July  1,  1885,  amount  available $2,500  00 

July  I,  1886,  amount  available 2,500  00 


• 


G  12. 

IMPROVEMENT  OF  CHESTER  RIVER,  FROM  SPBY'S  LANDING  TO  CRUMP- 
TON,  MARYLAND. 

Nothing  done  at  this  locality  ^ince  the  completion  of  the  original 
project  in  Jul}^,  1883. 

A  history  of  the  work  is  given  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1884,  page  893 ;  and  for  the  benefits  derived  from  the  im- 
^>rovement  made  see  commercial  statistics  given  below. 

AMOUNTS  APPROPRIATED. 

By  act  approved  March  13,  1881 $6,500 

By  act  passed  Augusts,  1882 6,500 

Total 13,000 


COMMERCIAL  STATISTICS.  ^ 


Famished  thruugh  the  courtesy  of  Hod.  James  B.  Qroome,  coUeotor  oustoms,  Baltimore.] 

Fr«in  Chester  River,  Capt.  W.  D.  Burchinal,  after  referring  to  his  letter  of  last  year 
aays: 

''The  advantages  derived  from  the  appropriations  already  made  in  deepening  the 
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ebaooel  at  various  poiutH  ou  the  Chester  River,  were  to  an  extent  shown  in  the  report 
nferred  to,  but  of  course  trade  has  gradually  increased  since,  consequent  upon  the 
rapid  buildin);  up  of  the  towns  and  villa^^es  that  were  previously  inaccessible  to  vessels 
of  other  than  those  of  very  light  draught  of  water,  owing  to  bars  and  shoals  that  had 
made  across  the  channel. 

"There  has  been  no  waste  in  the  expenditure  of  money  in  the  improvements  in 
Chester  River,  and  the  citizens  bordering  upon  this  beautiful  stream,  as  well  as  those 
UTigatiug  the  same,  feel  under  great  obligations  to  Congress  for  the  appropriations 
lireftdy  made  and  to  Colonel  Craighill  and  those  engaged  with  him  in  the  proper  and 
jadicions  management  of  the  worl.^' 


G  13. 

IMPROVEMENT  OF  CORSICA  CREEK,  MARYLAND. 

The  work  011  this  improvement  was  saspended  in  May,  1885,  on  ac- 
ooant  of  the  near  exhaustion  of  the  appropriation,  and  nothing  has  been 
done  since  for  want  of  funds. 

The  estimated  amount  necessary  for  completion  of  the  improve- 
ment in  accordance  with  the  adopted  project  is  $20,000.  That  amount 
is  lisked  for  the  fiscal  year  ending  June  30,  1888,  and,  if  appropri- 
ated, will  be  applied  to  extending  the  channel  to  the  county  wharf, 
dredging  a  turning-basin,  and  increasing  the  width  of  the  channel  its 
entire  length  from  80  to  100  feet,  as  originally  recommended. 

The  commerce  of  this  locality  is  very  large,  and  the  steamers  and 
vessels  navigating  the  stream  require  a  channel  of  100  feet  in  width. 

CoT«ca  Creek  is  iu  the  colleotiou  district  of  Baltimore.  Baltimore  is  the  nearest 
port  of  entry,  at  which  the  amount  of  revenue  collected  for  the  last  fiscal  year  in 
I . 

AMOUNTS   APPROPRIATED. 

By  act  paased  August  2, 18tt2 |5,000 

Bt  »ct  approved  July  5, 1884 , 5,000 

Total - 10,000 

Money  statement. 

July  1,1885,  amount  available $308  86 

July  1,1886,  amount  available , MS  m 

Amoant  appropriated  by  act  approved  August  5,  1886 , 10, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 10, 308  86 


Amoant  (estimated)  required  for  completion  of  existing  project ,     10, 000  00 

I  AmoQDt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    10, 000  00 
I  Sobmittedin  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acta  of  186(>  and  1867. 


COMMERCIAL  STATISTICS. 

IPomiahed  throagh  the  court««y  of  Hon.  JameaB.  Groome,  collector  castoras,  Baltimore.] 

From  Corsica  Creek,  near  Centreville,  Md.,  Mr.  William  McKenney  writes: 

"  Centreville  is  situated  at  the  head  of  Corsica  River,  and  is  the  county  town  of 

ftoeen  Anne's  County,  which,  by  the  last  census,  is  the  leading-wheat  growing  county 

00  the  Eastern  Shore  of  Maryland,  and  is  only  excelled  by  four  other  (Aunties  iu  the 

State. 
"The  shipments  from  Centreville  Landing  by  Corsica  River  reach  about  500,000 

bcuhels  of  wheat,  com,  and  oats,  4,000 'tons  fertilizers  and  phosphates,  2,000  tons 
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coal,  800,000  feet  of  laDiber,  500,000  shingles,  1,000,000  laths,  2,500  tons  of  square 
timber,  500,000  bncks,  50,000  bnnhels  of  linie,  .2,000  sheep,  cattle,  and  mnles ;  fish, 
oysters,  &x}.,  in  larfi:e  qnantities;  large  trade  in  poultry,  bacon,  floar,  &c.,  besides 
100,000  bushels  of  shells,  800  sacks  of  salt,  and  100,000  boxes  of  peaches. 

''Four  schooners  and  2  steamboats  trade  regularly  between  Centreville  and  Balti- 
more, with  several  other  steamers  during  the  peach  season,  and  Tarious  other  vessels 
with  lime,  shingles,  lumber,  coal,  &c. 

''At  Centreville  Landing  there  are  granaries  with  storage  capacity  for  over  200,000 
bushels  of  grain,  in  addition  to  storage  capacity  for  fertilizers,  salt,  provisions,  &^. 
A  phosphate  factory,  a  cannery,  and  a  fruit  drier  are  also  located  at  that  point.  The 
landing  has  a  wharf  front  of  over  500  yards  in  length.  In  addition  to  the  wharves  at 
Centreville  Landing  there  are  on  Corsica  River  8  others.  The  population  of  the  town 
is  about  1,600  and  of  the  landing  about  200. 

*' Total  amount  of  the  business  of  Centreville  and  the  landing  is  estimate  at 
$1,100,000. 

''  Centreville  is  the  terminus  of  the  Queen  Anne's  and  Kent  Railroad,  with  two  pas- 
senger and  one  freight  trains  daily  connecting  with  northern-bound  trains. 

^'Over  this  road  a  heavy  business  is  done  in  grain,  lime,  coal,  lumber,  and  general 
merchandise. 

"  Corsica  River  is  now  navigable  for  vessels  and  steaifters  of  light  draught. 

''If  the  channel  is  deepened  and  widened  sufficiently  to  allow  suitable  passenger 
steamers  to  reach  Centreville  Landing,  a  large  travel  by  water  to  and  from  Baltimore 
will  be  secured.  Centreville  is  in  the  Baltimore  collection  district,  the  nearest  light- 
house being  Love  Point,  at  the  mouth  of  Chester  River.'' 


LETTER  OF  MR.   JOHN  H.   OZMON. 

Centreville,  June  29,  1886. 

Dear  Sir:  In  replv  to  yours  of  the  2l6t  instant,  I  would  say  what  is  shipped  to  and 
from  Corsica  River  (mrmerly  Corsica  Creek)  is  about200,000  bushels  of  wheat,  150,0Q0 
bushels  of  corn,  50,000  bushels  of  rye  and  oats,  300,000  crates  or  baskets  of  fruit,  100 
tons  of  iron,  about  $500,000  worth  of  merchandise,  3,000  tons  of  coal,  800,000  shingles, 
1,000,000  feet  of  lumber,  150,000  feet  of  square  lumber,  1,000,000  laths,  440,000  bricks, 
3,000  barrels  of  flour,  60,000  bushels  of  lime  for  agricultural  purposes,  lyiSOO  bushels 
of  lime  for  building  purposes,  60,000  bushels  of  oyster-shells,  1,000  barrels  of  fish, 
1,000  sacks  of  salt,  2,500  tons  of  phosphate,  several  vessel  loads  of  quarry  stones,  be- 
sides large  quantities  of  horses,  cattle,  sheep,  calves,  Irish  and  sweet  potatoes,  cab- 
bage, 6lc. 

There  are  four  schooners  that  ply  between  this  place  and  Baltimore  regularly  of 
capacity  4,000  bushels  each.  Two  steamboats  run  tri- weekly  between  this  landing 
and  Baltimore,  and  weekly  we  have  larger  and  smaller  crafts  stopping  here  lauding 
various  articles  of  freight.  We  consider  that  the  deepening  of  the  channel  of  Corsica 
Creek  of  vast  importance,  as  we  are  enabled  now  to  make  three  trips  in  the  same 
time  it  formerly  took  us  to  make  two ;  besides,  now  it  permits  vessels  and  steamers  of 
heavy  draught  to  arrive  and  depart  from  our  landings  with  dispatch.  We  think  if 
Congress  were  to  make  an  additional  appropriation,  enough,  say,  to  widen  our  channel 
and  deepen  further  up  the  creek,  our  trade  would  be  largely  enhanced. 

John  H.  Ozmon. 

General  Wm.  F.  Smith. 


G  14. 

IMPROVEMENT  OF  CHOPTANK  RIVER  BETWEEN  DENTON  AND  GREENS- 
BOROUGH,  MARYLAND. 

The  work  on  this  improvement  was  suspended  in  May,  1885,  on  ac- 
count of  the  near  exhaustion  of  the  appropriation.  Nothing  has  been 
done  since  for  want  of  funds. 

The  result  of  the  work  on  this  improvement  has  b{*en  to  give  a  chan- 
nel 6  feet  deep  at  mean  low  water  to  Case's  Wharf,  at  Greensborough, 
and  through  the  shoal  opposite  Case's  a  dei>th  of  5  feet.  The  width  of 
the  channel  varies  from  47  feet  to  75  feet.  It  is  proposed  to  apply  the 
appropriation  asked  for  the  flscjil  year  ending  June  30, 1888,  in  carrying 
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oat  the  origiDal  project  to  give  a  cbaunel  8  feet  deep  at  mean  low 
water  and  75  feet  in  width  by  deepening  and  widening  the  channels 
already  dredged  through  the  shoals  between  the  towns  of  Denton  and 
Greensboroagh. 

Choptank  River  in  in  the  collectiou  district  of  the  Easteru  district  of  Maryland. 
Baltimore  is  the  nearest  port  of  entry,  and  the  aoionut  of  revenue  collected  there  for 
the  last  fiscal  year  is  $ . 

AMOUNTS  APPROPRIATED. 

By  let  approved  June  14,  1880 $5,000 

By  ftct  approved  March  3,  1881 5,000 

By  act  passed  August  2,  1882 5,000 

i^act  approved  July  5,  1^84 5,000 

Money  statemeiiU 

Jaly  1,  1885, amount  available. $109  28 

July  1,  1886,  amount  available , 109  28 

Amount  appropriated  by  act  approved  August  5, 1886 10, 000  00 

AfflODDt  available  for  fiscal  year  ending  June  30,  1887 10, 109  28 

f  Amount  (estimated)  required  for  completion  of  existing  project 47, 000  00 

(Amount  that  can  be  profitably  .expended  in  fiscal  year  ending  June  30,1888    47, 000  00 
Sobmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  It^  and  1867. 


COMMERCIAL  STATISTICS. 


Articlea. 


Gitfai baaheU.. 

Afltpfaatea tona.. 

Bticka 

feet.j 

boab«1a . .  i 


Qoantity. 


300,000 

1,S00 

300,000 

1,000,000 

20,000 


Coal tona 

MerchancUae 

Canned  gooda oaaea 

Oyater  alalia boahela 

Frait baakeU 


Qnantity. 


1,000 

$200,000 

800,000 

500.000 

78,000 


LETTER  OF  MR.  WIIXIAM  M ASSET. 

DcAB  Sir:  I  have  consulted  several  of  the  leading  business  men  and  obtained  their 
Tiews,  and  above  you  will  find  the  estimate  of  the  amount  of  business  of  this  section. 
The  fruit  business  will  increase  very  much  in  the  next  few  years,  and,  Baltimore 
being  one  of  the  largest  canning  cities  in  the  country,  the  bulk  will  be  shipped  by 
water  when  the  river  is  in  a  condition  to  let  steamers  up  to  this  place.  At  present 
there  are  4  schooners  of  about  100  tonsaud  2  large  steamers  that  come  within  8  miles. 
Respectfully, 

\Vm.  Massey. 
General  VVm.  F.  Smith. 


G  15. 

IMPROVEMENT  OF  WICOMICO  RIVER  FROM   ITS  MOUTH  TO  SALISBURY, 

MARYLAND. 

The  work  remaiDiug  to  be  done  at  the  close  of  the  fiscal  year  1885 
to  complete  the  project  for  straightening  and  widening  the  7-fbot  chan- 
nel between  Salisbury  and  the  old  steamboat  wharf  below,  a  distance 
of  about  2  miles,  was  2,217  feet.  This  was  done  in  July,  1885,  under  tlijB 
contract  with  P.  Sanford  Eoss.  The  channel  between  the  points  named 
ha«  been  widened  and  straightened  by  cutting  off  the  convex  side  o^ 
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the  bends  to  a  width  varying  from  90  to  145  feet,  maintaining  the  depth 
of  7  feet  at  mean  low  water.  This  work  was  done  with  the  appropria- 
tion of  July  5,  1884,  of  $10,000.  The  improvement  has  been  of  great 
benefit  to  navigation.  A  larger  class  of  boats  run  on  the  river,  and  the 
trade  has  greatly  increased. 

Wicomico  River  is  in  the  collection  district  of  the  Eastern  district,  Maryland. 
Crisfield  is  the  nearest  port  of  entry,  at  which  the  amonntof  revenne  collected  dur- 
ing; the  last  fiscal  year  is  ^ . 

AMOUNTS   APPROPRIATED. 

By  act  aoproved  June  10,  1872 $5,000 

Bv  act  approved  March  3,  1873 5,000 

B>'  act  approve^l  June  2:^,  1874 5,000 

By  act  approved  March  3,  1875 5, 000 

By  act  approved  Angust  14,  le76 5,000 

Bv  act  approved  June  18,  1878 5, 000 

By  act  approved  March  3,  1879 :....  3,000 

By  act  approved  June  14,  1880 .5,000 

By  act  approved  March  3,  1881 2,000 

By  act  appioved  July  5,  1884 10, 000 

Money  statement. 

July  1,  1885,  amount  available $4,478  16 

July  1,  18K),  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 3, 105  36 

July  1,  188<j,  amount  available 1,372  80 


G  i6. 

IMPROVEMENT   OF   UPPER    THOROUGHFARE    BETWEEN    DEIL^S   ISLAND 

AND  THE  MAINLAND,  MARYLAND. 

Nothing  has  beeii  done  at  this  locality  during  the  year  ending  June 
30, 1886,  the  money  available  being  inadequate  to  commence  operations. 

This  improvement  is  in  the  collection  district  of  Eastern  district,  Maryland ;  Cris- 
field is  the  nearest  port  of  entry.  The  amount  of  revenue  collected  there  for  the  last 
fiscal  year  is  $ . 

AMOUNT  APPROPRIATED. 

By  acti»as8ed  August  2,  1882 $5,000 

Money  statement 

July  1,1885,  amount  available $4,669  91 

July  1,  I88t>,  amount  available 4,669  91 

(  Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888     15,000  00 
")  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
t      harbor  acts  of  18r>6  and  18()7. 


COMMERCIAL  STATISTICS. 

[  Furnished  through  the  conrteBv  of  Hon.  James  B.  Groome,  collector  customs,  Baltimore.] 

From  Crisfield,  Upper  Thoroughfare,  and  DeiPs  Island  the  collector  of  customs  at 
Crisfield,  Mr.  Hance  Lavvsoo,  writes  as  follows:  No  material  change  in  the  commerce 

and  tijub' of  the  abovc-inHutioiu'd  l(M;aliti»".s  lias  »)«i-niTiMl  .siiirr  iiiy  last  report.     Hence 
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Bjy  answer  to  your  inqairies  will  be  based  on  tbat  report,  witb  such  changes  as  havfr 
been  brought  under  my  notice. 

Crisfield,  on  the  Annamessex  River,  is  the  pott  of  entry  of  the  district  of  Eastern 
Mirrland,  the  terminus  of  the  Crisfield  branch  of  the  New  York,  Philadelphia  and 
Norfolk  Railroad,  and  the  principal  landing  place  of  the  Eastern  Shore  Steamboat 
Company,  running  a  daily  line  of  steamers  from*  Baltimore  to  the  Eastern  Shore  or 
Ifuyland  and  Virginia. 

The  number  of  vessels  enrolled  and  licensed  at  this  port  is  888,  of  which  number 
530  are  owned  in  Somerset  County  (in  which  Crisfield  is  situated),  2^iO  are  owned  ii> 
Dorehester,  65  in  Wicomico  County,  and  13  in  Worcester  County.  The  commerce  of 
tbe  port  is  exclusively  in  the  coasting  trade,  and  the  revenue  derived  therefrom  i» 
small,  amounting  during  the  year  past,  ending  May  31,  to  $1,505.86.  The  trade  of  the 
town  of  Crisfield  includes  oyster-packing  in  its  various  forms,  fish,  ship-building, 
raannfacture  of  fish  scraps  and  fertilizers,  general  merchandise,  lumber,  coal,  wood,  &c. 

The  ovster-packing  industry  is  carried  on  by  12  establishments,  giving  employment 
to  over  ^00  hands,  and  250  vessels,  owned  in  and  around  the  immediate  neighborhood, 
employing  1,500  men,  and  with  an  invested  capital  of  |450,000. 

Over  9(w,000  bushels  of  oysters  were  landed  at  the  port  during  the  past  year,  valued 
al  $270,000.  There  are  2  ship-yards  and  marine  railways,  1  factory  for  the  mann- 
(acture  of  fish-scrap  and  fertilizers,  and  1  machine-shop,  and  70  general  stores,  doing 
a  business  of  $475,000  annually.     I  would  name  as  the  principle  articles  of  trade: 


Articles.  Quantity.  I     Valae. 


Coal tons..  3,600  $17,«M> 


Wood cords..  1,500 

Iron tons..  600 

Lumber f ee  t . .     1 ,  500, 000 


6.00O 
24,000 
180,  OOO 


A  comparatively  new  business,  the  catching  and  shipping  of  crabs,  is  assuming  large 
proportions.  It  gives  employment  during  the  summer  months  to  over  500  men  and 
boys,  with  nearlv  the  same  number  of  small  boats,  and  amounts  in  value  to  about 
$30,000  per  year. 

The  Annamessex  River  is  lighted  with  two  light-houses:  Somer's  Cove  Light,  1  mile- 
^m  Crisfield,  and  James  Island  Light,  2|  miles. 

Upper  Thoroughfare,  Deil's  Island,  is  a  secure  harbor  for  a  section  which  relies  al- 
most entirely  on  the  waters  as  a  means  of  transportation.  Its  trade  consists  of  oyster 
dredging  and  tonging.  fish,  general  merchandise,  trucking,  and  farming. 

There  are  over  400  vessels  in  the  neighborhood  engaged  in  the  oyster  and  fish  busi* 
nesa,  employing  1,600  men,  taking  annually  450,000  bushels, valued  at  $135,000:  about 
6,000  bushels  corn ;  3,500  bushels  white  and  sweet  potatoes,  and  large  numbers  of 
water-melons.  Truck  of  different  kinds  and  Iruits  are  transported,  and  there  are 
2(>  general  stores,  selling  goods  to  the  amount  of  over  $100,000  per  annum. 
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IMPROVEMENT  OF  PATAPSCO  RIVER  AND  CHANNEL  TO  BALTIMORE,  MA- 
RYLAND, AND  OF  THE  HARBOR  OF  ANNAPOLIS,  MARYLAND. 


UPORT  OF  LIEUTENANT-COLONEL  WILLIAM  P.  CRAIGHILL,  CORPS  OF 
ENGINEERS,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING 
JTTSE  30,  1886,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORK, 

IMPROVEMENTS. 

1.  Patapsco  River  and  Channel  to  Balti-  j  3.  Removing  snnken  vessels  or  craft  ob« 
more,  Maryland.  j  stmcting   or   endangering   naviga- 

1  Annapolis  Harbor,  Maryland.  tion. . 


United  States  Engineer  Office, 

Baltimore^  Md.,  August  12,  1886. 

General  :  I  have  the  honor  to  forward  herewith  the  annual  reports 
for  the  year  ending  June  30, 1886,  for  the  works  of  improvement  of 
rivers  and  harbors  which  have  been  in  my  charge. 

In  cases  where  the  commercial  statistics  may  not  be  as  full  and  com- 
plete as  desirable,  it  is  not  for  want  of  effort  on  my  part  to  have  them  so. 

I  have  also  been  during  the  year  supervising  engineer  of  the  districts 
in  charge  of  Captains  Bixby  and  Hinman,  Corps  of  Engineers,  and  of 
Mr.  S.  T.  Abert,  United  States  agent,  and  of  the  district  of  Mr.  W.  F. 
Smith,  United  States  agent,  until  November  28,  1885. 

In  addition  I  have  been  a  member  of  several  special  Boards  of  Engi- 
neers, as  reported  in  the  regular  monthly  reports. 

I  resumed  the  charge  of  the  improv^ement  of  the  harbor  of  'Annapo- 
lis, Md.,  December  20, 1885,  receiving  it  from  Mr.  W,  F.  Smith,  United 
States  agent. 

Very  respectfully,  your  obedient  servant, 

WlVL  P.  Craighill, 
Lieut.  CoL  of  Engineers, 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U,  S,  A. 
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H  I. 

IMPROVEMENT  OF  CHANNEL  TO  BALTIMORE,  MARYLAND. 

For  want  of  funds  tbe  work  of  improvetoeut  was  entirely  suspended 
during  the  whole  of  the  year  ending  June  .30, 1886. 

The  available  widths  of  the  successive  divisions  of  the  channel,  with 
a  depth  of  27  feet  at  mean  low  water,  were,  June  30, 1885,  at  the  close  of 
operations,  the  following: 

Feet. 

Craighill  Chauuel 300 

Cut-off  ChaDiiel 300 

Brewertou  Channel  . . : 250 

Fort  McHenry  Channel 250 

Advantage  was  taken  of  the  absence  of  the  dredges,  with  their  nu- 
merous attendant  tugs,  scows,  &c.,  to  make  a  thorough  resurvey  of  the 
whole  channel,  the  map  of  which  has  been  prepared,  with  the  above 
general  indications. 

The  channel  left  in  an  unfinished  condition  more  than  a  year  has  de- 
teriorated considerably.  The  estimate  of  a  year  ago,  for  its  completion 
to  ^  uniform  width  of  400  feet,  was  $200,000.  This  is  now  increased  to 
$230,000,  of  which  sum  $150,000  have  been  appropriated  by  the  law  of 
August,  1886. 

Care  has  been  taken  of  the  property  belonging  to  this  improvement, 
and  in  the  office  there  has  been  the  usual  routine  work  of  studies,  re- 
ports, accounts,  correspondence,  records,  &c. 

Money  statement. 

July  1,  1885,  amount  available $.*^0,846  41 

July  1,  188o,  amount  expended  during  fiscal  year,  exclusive  of  liabilitieB 

outstanding  July  1,  1885 \ 6,052  97 

July  1,  1886,  amount  available 24,793  44 

Amount  appropriated  by  act  approved  August  5,  1886 150, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887...- 174,793  44 


Amoant  (estimated)  required  for  completion  of  existuig  project 80, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    80,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


/ 


COMMERCIAL  STATISTICS. 


CusTOM-HousE,  Baltimore,  Md., 

Collector's  Office^  July  27,  1886. 

Sir:  In  compliance  with  your  request  of  the  6th  of  May  last,  you  are  herewith  fur- 
nished with  a  statement  of  the  commerce  of  the  port  of  Baltimore  for  the  fiscal  year 
ending  the  30th  of  June,  1886.  viz  : 


VALUE   OF   IMPORTS. 


Free $6,016,718 

Dutiable 5,719,701 

Total 11,736,419 
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COKPARBD  AS  BBTWKKN  1885  AND  1886. 

Tftolralue  of  imports,  1885 $11,853,317 

TtUlralae  of  imports,  1886 11,736,419 

116, 898 

The  total  value  of  imports  of  itself  does  not  afford  an  intelligent  showing  of  the 
talDess  of  the  port  in  that  branch  of  trade, 
i  separate  comparison  of  free  and  dutiable  imports  will  make  this  apparent: 

Yilaeof  dutiable  impo^s,  1886 $5,719,701 

Tiloe  of  dutiable  imports,  1885 4,833,984 

Increase 885, 717 

COMPARISON  AS  BETWEEN  1885  AND  1886. 

Datiee  eollect^jd  in  1886 $265,900  53 

Datitt  collected  in  1885 lSi,&70  58 

Increase  in  1886 81,029  95 

Duties  due  on  merchandise  in  bond . . . , ,  - 155, 272  32 

Diti«g  due  on  merchandise  in  bond,  1885 •. 125, 123  03 

Increase  in  1886 30,149  29 

% 

SUMMARY  OP  DUTIES. 

Dflti<»  collected .   $2,531,a>2  11 

Daties  due  on  merchandise  in  bond 155, 272  32 

Dalies  doe  on  appraised  merchandise  transported  in  bond 12,649  70 

Duties  due  on  merchandise  transported  in  bond  without  appraisement..      265,  900  53 

Total 2,965,644  66 

Miaeellaneous  customs  receipts $41,421  88 

Tonnage  t^x 28,214  15 

69,636  03 

Grand  total 3,035,280  69 

COMPARISON  AS  BETWEEN  1885  AND  1886. 

Toial  duties  collected  and  due,  1885 2,314,762  62 

Totalduties  collected  and  due,  1886 $3,035,280  69 

Increase  in  1886 720,518  07 

•  »  •  •  •  •     °  « 

VALUE  OF  FORBION  EXPORTS. 

Exports  in  1886 $45,041,634 

Exports  in  1886 - 35,845,311 

Decrease 9,196,323 

•  ,     •  •  •  •  •  • 

Cirried  in  American  vessels : 

Sail 1,555,687 

Steam 3,408 

Total 1,559,095 


ss 


iBforeifim  vessels : 


oreign  vessels : 

Sail. 2,153,267 

Steam    32.132,979 

•^■B— i».«— •^— ^^-"^ 

Total 34,286,246 
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NAVIGATION. 


American : 

SaU.... 

Steam . 
Foreign : 

SaU... 

Steam. 


Total 


American: 
San.... 
Steam . 

Foreign: 

Steam  . 


Total. 


Entrances  and  clearances. 


Veuelt  enUred  from  foreign  portt. 


Tettelt  eUared  for  foreign  porta. 


Vessels  entering  coastwise 
Vessels  clearing  coastwise. 


Totol 


Number,  i  Tonnage .   * 


130 
5 

112 
319 

44.900 
896 

69.001 
442,137 

566 

556.934 

162 
7 

106 
850 

27,620 
1,311 

65,309 
482,561 

625 

576, 791 

1.514 
1,664 

948,690 
1,205,077 

3,178 


2,153,767 


Emigrants  arriving  in  1885 15,928 

Emigrantsarrivinginl886... 14,452 


Decrease. 


1,476 


REGISTERED  TONNAGE. 


Description. 


Permanent  register : 

SaU 

Steam 

Temporary  register : 

Permanent  enrollments: 

Sail ; 

Steam , 

Barges : 

Iron  vessels,  steam 

Temporary  enrollments: 

SaU K 

Steam 

Licenses  under  20  tons : 

SaU 

Steam  {wooden) 

Steam  (iron) ' 

Total 

Licenses  of  enrolled  vessels  in  fisheries 

Licenses  ot'  enrolled  vessels  coasting 

Licenses  of  enrolled  yachts .  . 

Total 

Vessels  built 

Vessels  lost 

Vessels  abandoned  

Vessels  sold  to  foreigners 


Number 
of  vessels. 


51 
1 

23 

573 

55 

9 

48 

16 
1 

402 
56 

4 


1,239 


10 
681 

4 


58 

39 

5 

2 


Gross 
tonnage. 


16, 291. 57 
622.25 

12,208.56 

30, 594. 08 

20,928.42 

2,207.58 

31, 099. 73 

4,833.88 
189.12 

4,534.94 

1, 169. 85 

110. 70 


124, 790. 68 


324.  33 

95,286.16 

143.80 


Net 
tonnage. 


15,484.04 
428.30 

11,620.02 

29,099.61 

15, 468. 14 

2,207.58 

22,570.28 

4,605.18 
189.12 

4,307.79 

606.72 

64.00 


106, 610. 78 

308.12 

80,000.25 

122.75 


695  I    95,754.29  I       80,  43L  12 


3,  162.  61 

6,  087. 12 

81.43 

766.89 


2, 399. 41 

5, 428. 57 

77.42 

730. 45 


The  coastwise  trade  of  this  port  may  be  properly  mentioned  in  this  connection,  as 
it  Hu.stains  very  important  relations  to  the  purposes  of  this  exhibit. 

The  sea-^oing  branch  of  that  trade  is  of  great  volume  and  value,  and  extends  to  all 
.point-H  on  the  Atlantic  seaboard  and  the  Giuf  of  Mexico,  and  roaches  San  Francisco. 

Ships  of  heavy  tonnage  carry  coal  from  this  port  to  the  latter  place  during  the 
year. 
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The  bay  aud  river  trade  is  eqaally  important  and  valuable,  and  is  steadily  growing. 
Tkrongb  tbis  trade  is  received  diversined  prodacts,  whicb  enter  largely  into  tbe  in- 
lud  and  foreign  trade  of  tbe  coantry. 

In  conclusion  it  may  be  remarked  tbat  a  review  of  tbis  exbibit  will  afford  tbe  proof 
tkat  the  growtb  and  expansion  of  tbe  commerce  of  tbis  port  is  not  a  matter  of  local 
eoQcem  only,  bat  one  or  general  interest  to  tbe  coantry. 
I  am,  very  respectfully, 

James  B.  Oroome, 

Collector. 

Col.  Wm.  p.  Craiohill,  U.  S.  A. 


Ha. 

IMPROVEMENT  OF  THE  HARBOR  OF  ANNAPOLIS,  MARYLAND. 

iDformation  was  received  towards  the  close  of  1885  that  shoaling  had 
taken  place  in  some  portions  of  the  harbor,  and  the  freedom  of  naviga- 
tion was  thereby  diminished.  The  necessary  survey  to  determine  the 
condition  of  the  harbor  conld  not  be  made  until  April,  1886,  on  account 
of  continued  high  winds  and  ice.  The  map  was  completed  in  May  and 
Uie  work  of  dredging  put  under  contract  in  June,  1886,  after  due  ad- 
Tertisement.  The  contract  was  awarded  to  the  lowest  bidder,  the  Amer- 
ean  Dredging  Company  of  Philadelphia.  The  work  will  be  completed  in 
1886. 

Money  statement 

Joly  1, 1885,  amoant  available $9,205  98 

Joly  1,  1886,  amount  expended  daring  fiscal  year,  exclasive  of  liabilities 
ontatanding  July  1,  1885 436  99 

Jalyl,  1886,  amount  available 8,768  99 

i  Amount  (estimated)  required  for  completion  of  existing  project 66^  000  00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    66, 000  00 
Sabmitted  in  compliance  witb  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Aktroct  of  proposals  for  dredging  harbor  at  AnnapoliSy  Md.,  opened  at  12.05  j).m.,  June 

17,  1886. 


5«. 


2 

1 
4 
5 
« 


Name. 


MorrU  ic  Cnramings  Dredgiag  Company j  Jaly  1, 1886  i  Sept  15, 1886 

Thomas  P.  Morsan I Nov.    1,1886 


Julv  1.1886  Sept.  30, 1886 
July  1,1886  Sept  1,1886 
In  3  months  . 


Baltimore  Dredginjr  Company 

George  C.  Fobea  St,  Co 

P.  San  ford  Ross  

American  Dredging  Company. | Aug.  10,1886 

JamMi  Caler  ic.  Son.     . ; In  3  months 

National  Dredging  Company 1 2  months  . . . 


CenU. 

CtntM. 

_  ! 

20 

84 

13 

13* 

m 

11 
8 

H 

12 

9 

« 

. 

Contract  with  American  Dredging  Company. 
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REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

By  au  indorsement  of  June  11  notice  was  received  from  the  Chief  of 
Engineers  of  a  wreck  near  Cove  Point,  Maryland,  with  instructions  to 
ascertain  whether  she  was  such  an  obstruction  to  navigation  as  to  justify 
her  removal  by  the  United  States  in  accordance  with  the  law  of  June  14; 
1880. 

Some  unavoidable  delay  occurred  in  obtaining  definite  information 
concerning  this  wreck.  Her  locality,  condition,  &c.,  were  found  to  bti 
the  following :  She  is  a  schooner,  named  B.  Oliphant.  She  sunk  Feb- 
ruary 16,  1886,  during  a  storm,  bound  out,  about  five  miles  NNW.  of 
Cove  Point,  in  Chesapeake  Bay.  Her  tonnage  is  63.36  gross ;  age,  about 
19  years,  and  the  estimated  value  of  the  vessel  was  $2,000.  Her  cargo 
consisted  of  about  71  tons  of  guano,  which  is  now  believed  to  be  worth- 
less. Both  masts  show  above  water.  Both  vessel  and  cargo  have  been 
abandoned  by  owners  and  insurers. 

On  the  statement  of  the  Engineer  of  the  district,  July  21,  that  this 
wreck  was  such  an  obstruction  as  to  be  a  danger  to  navigation,  and  a 
recommendation  that  she  be  removed,  authority  was  given  for  the  re- 
moval July  30.  Proposals  for  removal  by  contract  have  been  called  for, 
and  the  immediate  and  entire  removal  of  the  obstruction  is  expected. 
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IIFEOVEMENT  OF  THE  HARBORS  AT  WASHIXGTOX  AM)  GKOKtiKlX>\VN» 
I^TRICT  OF  COLUMBIA— IMPROVEMENT  OF  THE  IX)T0MAC  KIVKR  At 
WASHINGTON,  DISTRICT  OF  COLUMBIA  — IMPKOV EM KNT  OF  JAMK8 
ETER,  VIRGINIA,  AND  OF  SHENANDOAH  RIVER,  WE8T  VIRGINIA. 


Tnited  States  Engineer  OFFirK, 

Washington,  D.  C,  July  2H,  1880. 

ifE:  I  have  the  honor  ro  rrau.smit  herewith  my  aonnal  reports  on  the 
TTTT  lod  harbor  impmrArneiita  nnder  my  charge  for  the  fiscal  year  end- 
X  Tmyt  30,  1886w 

^ery  respetfflVilly.  yonr  ohetlient  serviint, 

Peter  C.  Hains, 

Major  of  Engineern^ 
Brt.  Lieut.  Col.^  C.  S.  A, 
l^^CmRF  OP    ExraNT^KRs.  I'.  S.  A. 


m-MT    OF    MAJOR    PETER    C,    HAINS,    COUPS    OF    FSdjyEFliS,     HIT. 

^rr.  COL.,  u.  s.  a.,  officer  ix  charge,  for  the  fiscm  year 

ZFZiyo  JUNE  30,  ISS6.    WITH  OTHER  DOCUM  EN  IS  RKl.AriMi    TO    lUK 

f  -IKS. 

IMPROVEMENTS. 

.  i«-wc»  at  Washington   an«l    r^oru;*--     -5.  James  Kiver,  Virgin ij*. 

WL-  District  of  Colaail>[.i.  4.   Hbenaiidoah  River,  Went  ViixiriJu. 

.  ^iraniAc  Riverat  Wjiehin^ron.  DTsrnrt 

'f  .•:>lr;inbia. 


I  I. 

TpjiiVT^MENT  '»K    :'f':"        .^'\-^*^><  «  >k  ^^' vsHIV'JTON    AND  ItKOR' ,£T'OWV. 

-iHtory  of  •  hfr»  . '»f^»T>:  u.t.^  ,yry',^(\   on    prf^vioiis  ro   L'^'^o  in   rhe  :ni- 

3»t^«nent  of  \V!vsnn*rr,  .^   .,>j  <  pornetown  luirhors  is  ;j:iveii  iii  my  in- 

&:pport  for  *h*^  :.^<"ii      .  u*  «  n»h'n<_r  »Mine  ^»i>.  iss.>. 

iihe  begin-ninfr .  ^•      ,.  ,  iv*<rPT>f  uso-.A  yp;ir  rhe  work  o(  exi*jvvarlni^ 

^  la  Geor€pctJ>w»i  iuiMi^.;,,      ,.,^  ohstrni*te<i   naviixution  w;us  in  proijf- 

«fe    CertaLin     rft  ,    .K^sienared   by  ilie  letters  •' K.*^  •' L," 


, « . 
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"M,"  "N,"  *'0,"  "F,"  and  "C,"  were  at  the  time  being  removed  nnder 
contract  with  Edward  R.  Lowe,  of  New  York.  The  work  was  completed 
in  November,  1S85,  and.  the  contract  closed.  The  removal  of  these  rocks 
makes  the  harbor  of  Georgetown  safe  for  vessels  'drawing  20  feet  of 
water.  There  are  other  rocks  close  in  to  the  wharf  at  G  street,  and  an- 
other ledge  that  reaches  oat  50  feet  or  more  from  the  wharves  between 
the  Mill  Kace  to  the  foot  of  High  street.  They  are  an  obstruction  only 
io  vessels  that  tie  up  near  those  wharves.  Their  removal  would  benefit 
the  owners  of  wharf  property  in  the  vicinity,  but  at  the  present  time 
would  be  of  little  use  to  general  commerce.  In  the  future  it  may  become 
necessary  to  remove  them  in  order  to  increase  the  wharfage  facilities  of 
Georgetown  or  to  regulate  the  harbor  lines. 

It  was  thought  better  to  leave  their  removal  to  be  provided  for  by 
special  act  of  Congress. 

After  the  completion  of  the  rock  excavation  there  remained  a  balance 
of  $11,316.17.  This  sum  was  saved  by  reason  of  the  low  price  at  which 
the  work  was  done.  The  dangerous  rocks  in  Georgetown  Harbor  having 
been  removed,  the  $11,316.17  of  the  appropriation  was  reallotted  to  the 
dredging  of  Georgetown  Channel,  and  applied  to  deepening  and  widen- 
ing it  above  Long  Bridge.  The  material  dredged  from  the  channel  was 
deposited  on  the  Potomac  Flats. 

The  amounts  appropriated  for  this  work  are  as  follows  : 

Jane  11,  1870 |50,000 

March  3,  1873 50,000 

June  18,  1878 50,000 

March  3, 1879 50,000 

June  14,  1880 40,000 

March  3, 1881 50,000 

290,000 

The  work  is  in  the  collection  district  of  Georgetown,  D.  C,  which  is  the  nearest 
port  of  entry.  Nearest  light-house,  Jones  Point,  Virginia.  Revenne  collected  for  the 
year  ending  June  30,  18tf6,  |21,364.30. 

Money  statement 

July  1,1885,  amount  available |18,4d5  67 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  18el5 '. |16,909  79 

July  1,  1886,  outstanding  liabilities 1,515  88 

18, 425  67 


AhstracU  of  contracts  for  improving  karhors  at  Washington  and  Groorgetown,  D,  C,  in  force 

during  fiscdl  yf<ir  ending  June  30,  1886. 


No. 

Name  and  address  of  contractor. 

Date  of  contract. 

Saliject  of  contract. 

Amount. 

1 

Edward  R.  Lowe,  New  York  City,  N.  Y.  * . . 

Novembers,  1884.. 

Removal  of  rocks 

f7,387 

Completed. 
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Tdm  9/ receipts  and  shipments  at  ike  harbors  of  Washington  and  Georgetownj  D.  C.   dur- 

ing  the  fiscal  year  ending  June  30,  1886. 


Articles. 


Qaantity.        Value. 


iifbh tons. . 

teeet ...barrels.. 

Calaatbracite   ...  tons. . 

Csl  Utominons do . . . 

Casise do. .. 

feuixere do.., 

M do... 

finr  (Shipped)  .  barrels . 
9{Bi(vhest  and  com), 

tobds 

be tons . . 

L»^  (board  measure) , 

fert 

h^ 


3,827 

26,805 

145, 4«7 

195, 105 

18,045 

5,495 

2,563 

88,000 

65,000  I 
89,717  I 

32,951,000  I 
12, 572, 500  I 


Articles. 


Qaantity.  I     Yalae. 


195.675 
40,297 
727,335 
536,539 
32,090 
219,  800 
153,780 
440,000  I 

52,000 

448,585 

527, 216 

28,288 


Oil barrels.. 

Oysters  bosbels . . 

PaviDg  blocks 

Potatoes barrels.. 

Salt    sacks.. 

Sand tons.. 

ShiDgles 

Stone tons.. 

Waterandf^as  pipe. do  .. 

Watermelons 

Wood. cords.. 


Total. 


1,651  i 

$6,604 

236,245 

94,498 

245, 733 

12,286 

2,869 

6,788 

.  3, 257 

4,885 

50,000 

30,000 

2,181.100 

15,267 

8,836 

83,360 

389 

17.340 

329,190 

26,335 

25,081 

100,824 

3,698,242 

1 
1 

Be  following  table  Hhows  the  amount  of  mUcellaneous  freight  brought  to  these  har- 
ten,aDd  not  included  in  the  foregoing: 


By  steamer  from — 


Qaantity,     Estimated 
tons.  value. 


lefTork 

Fkii^dphia 

BMOMre 

hm 

If  nrer  steamers 


12.500  [ 

6,300 

2,000 

43.875 

21,300 


Total. 


|1, 000, 000 

604,000 

160,000 

1,096,875 

532,500 

3, 293, 875 


fttrj  and  local  passenger  steamers  not  inolnded. 

.^irXBER  OF    VESSKLS   OF   VARIOUS   CLASSES   ARRIVING  AND  DEPARTING  DURING  THE 

FISCAL  YEAR  ENDING  JUNE  30,  lb86. 

Steaoiers  draw  '\r\^  from  5  to  15  feet 1, 050 

Vcfaels  drawi nj?  from  10  to  18  feet 708 

Vessels  draxving  from  8  to  10  feet 70 

V««l8  drawiug  from  4  to  8  feet 1,116 

Bwgw  drawing  from  4  to  10  feet 363 

Ferry  and  local  passenger  steamers  not  included. 


I    2. 


IMPROVEMENT  OF  THE  POTOMAC  RIVER  AT  WASHINGTON.  DISTRICT  OF 

COLUMBIA. 

This  improvement  was  inaugurated  by  act  of  Congress  passed  August 
2, 1882,  by  whicU  an  appropriation  of  $400,000  was  made.  The  next 
appropriation  was  made  July  5, 1884,  and  was  $500,000.  Total  amount 
appropriated,  $900,000. 

Tlie  object  of  the  iraprovemeut  is  to  widen  and  deepen  the  channels 
to  Georgetown  and  Washington  so  as  to  accommodate  the  largest  ves- 
sels that  can  reach  Giesborough  Point ;  to  establish  the  harbor  lines, 
and,  at  the  same  time,  to  raise  the  marshes  and  flats  on  the  city  front 
above  overflow  by  the  highest  freshets,  the  material  taken  from  the 
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river  in  widening  and  deepening  the  channels  to  be  uAed  in  tilling  the 
flats.  The  latter  are  to  be  raised  until  the  portion  above  Long  Bridge  is 
3  feet  above  the  frenhet  slope  of  1877,  and.  the  portion  below  the  bridge  has 
the  same  height  at  the  middle  line,  from  which  it  will  slope  toward  each 
channel  to  the  margin  of  the  till,  where  it  will  be  6  feet  above  mean  low 
tide.  A  large  tidal  reservoir,  not  less  than  8  feet  deep,  will  be  estab- 
lished between  Long  Bridge  and  the  sewer-canal,  to  supply  fresh  water 
to  the  Washington  Channel,  which  channel,  at  the  upper  end,  will  be 
cut  off  from  communication  with  the  Virginia  Channel.  A  smaller  res- 
ervoir is  to  be  established  near  the  foot  of  17th  street  for  the  purpose 
of  flushing  the  sewer-canal.  The  large  reservoir  is  to  be  provided  with 
inlet  and  outlet  gates  of  ample  dimensions  to  fijl  it  on  the  flood  tide 
from  the  Virginia  Channel,  and  empty  it  on  the  ebb  tide  into  the  Wash- 
ington Channel.  The  plan  contemplates  the  removal  or  rebuilding  of 
the  Long  Bridge  on  fewer  piers  with  wider  spans,  and  also  that  the 
sewage  now  discharged  into  the  Washington  Channel  be  intercepted 
and  conveyed  to  James  Creek. 

The  condition  of  the  river  front  at  the  time  the  first  appropriation 
was  made  had  become  so  bad  in  a  sanitary  i>oint  of  view,  that  certain 
parts  of  the  city  had  become  almost  uninhabitable.  This  was  caused 
by  deposits,  on  the  city  front,  of  sediment  from  the  river  and  the  solid 
matter  from  the  sewers  which  had  formed  flats  or  marshes,  covering  an 
area  of  several  hundred  acres.  The  Flats,  on  which  there  was  a  dense 
growth  of  marsh-grass  and  reeds,  were  covered  by  water  for  about  one- 
half  the  time,  and  uncovered  the  other  half.  In  the  latter  condition 
they  were  exposed  for  a  time  each  day  to  the  rays  of  the  sun,  which,  in 
summer,  produced  favorable  conditions  for  malarial  diseases.  The 
Washington  and  Georgetown  channels  had  not  the  depth  and  width 
that  navigation  required,  and  dredging  was  frequently  necessary  for 
the  relief  of  commerce.  The  depth  of  water  on  the  bar  below  Long 
Bridge  was  16  feet,  while  on  the  bar  above  the  bridge  it  was  only  15 
feet  at  mean  low  tide.  A  narrow  channel  through  each  was  kept  open 
by  repeated  dredging,  as  they  immediately  shoaled  up  alter  a  freshet. 
During  the  years  1870  to  1881,  inclusive,  there  had  been  appropriated  for 
dredging  these  channels  and  removing  rocks  in  Georgetown  Harbor,  the 
sum  of  $290,000,  most  of  which  was  expended  in  trying  to  maintain  a 
narrow  channel  of  16  feet  at  low  tide. 

At  the  present  time  the  condition  of  the  work  is  as  follows:  The 
Washington  Channel  has  a  depth  of  20  feet  at  low  tide  along  the  city 
front  up  to  Long  Bridge,  the  width  being  from  200  to  350  feet.  The 
Virginia  Channel  up  to  Georgetown  has  a  depth  of  about  20  feet  (ex- 
cept where  it  has  shoaled  by  recent  freshets),  and  a  width  varying  from 
300  to  500  feet.  Nearly  the  entire  portion  of  the  Flats  known  as  Section 
I,  viz,  that  part  lying  northwestward  of  the  sewer-canal,  hs^  been  filled 
up  to  a  height  of  about  G  feet  or  more.  On  Section  II,  viz,  thi^t  portion 
of  the  Flats  between  the  sewer-canal  and  Long  Bridge,  about  6,700 
linear  feet  of  embankment  forming  the  margin  of  the  tidal  reservoir 
has  been  built,  and  the  excavation  for  the  tidal  reservoir  itself  has 
been  commenced.  Of  Section  III,  the  part  of  the  Flats  below  Long 
Bridge,  about  212  acres,  have  been  filled  to  a  height  above  overflow 
at  high  tide.  Total  amount  thus  far  filled  to  a  height  above  overflow  by 
ordinary  high  tides,  375  acres. 

During  the  past  pear  1,686,183  cubic  yards  of  material  were  dredged 
and  deposited  on  the  Flats.  The  most  of  the  dredging  was  done  by 
means  of  hydraulic  machines  of  the  Von  Schmidt  pattern,  the  material 
being  put  ashore  through  pipes. 
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The  first  contract  with  Benson  &  McNee  was  for  1,000,000  cubic  yards 

lobe  dredged  from  the  Washington  Channel  and  deposited  on  Section 

niof  the  Flats.    This  contraat  was  in  progress  at  the  beginning  of  the 

ileal  year.     It  is  now  practically  completed.    There  only  remains  about 

tfo  days'  work  to  be  done,  when  the  contract  will  be  closed.    The  final 

Bfasarements  to  determiue  the  exact  quantity  of  material  deposited  on 

t^  Flats  ander  this  contract  cannot  be  made  for  some  time,  however, 

^og  to  the  fluid-like  condition  of  that  last  dredged.     Nearly  all  the 

saterial  taken  from  the  Washington  Channel  is  soft  mud,  and  when 

stirred  up  with  water,  as  is'done  by  the  hydraulic  dredge,  maintains  a 

semi-fiaid  condition  for  a  considerable  length  of  time.    The  drying  out 

process  is  a  slow  one  at  best;  but  in  this  case,  it  has  been  greatly  re- 

urded  by  rainy  weather.    The  price  paid  for  the  Washington  Channel 

work  is  12.37  cents  per  cubic  yard,  measured  in  place  on  the  Flats  after 

tiie  water  has  run  off  and  the  material  is  compacted. 

Contract  No.  2,  with  Benson  &  McNee,  was  for  1,000,000  cubic  yards 
u>  be  dredged  from  the  Virginia  Channel  above  Long  Bridge,  the  dredg- 
iBgs  to  be  deposited  on  the  Flats.  This  contract  is,  at  the  present  time, 
«It  about  one-half  completed.  The  work  has  been  retardeil  by  vari- 
ms  causes.  The  material  was  found  to  be  more  difficult  to  dredge  than 
VIS  anticipated  by  the  contractors.  A  large  part  of  it  was  found  to  be 
ood,  which  is  very  destructive  of  the  pumping  machinery.  Much  time 
was  therefore  lost  in  repairing  the  damages  done  by  the  sand-blast  in- 
^e  the  pump.  It  was  also  found  that  when  the  material  consisted 
krgfely  of  sand  a  much  greater  quantity  of  water  had  to  be  pum^ied  in 
order  to  keep  the  sand  moving  through  the  pipes ;  and  the  water  must 
be  driven  with  greater  velocity.  Even  then  there  is  danger  of  its  ac- 
esnulatiiig  in  the  discharge-pipes  and  choking  them.  This  frequently 
kppened  when  the  end  of  the  discharge-pipe  was  high  and  at  a  long 
d^nce  irom  the  pump.  The  price  paid  for  dredging  and  depositing 
tbe  material  on  the  Flats  under  this  contract  is  15.45  cents  per  cubic 
Tird.  It  is  worthy  of  note  that  the  sand  pumped  up  from  the  river  and 
dkcharged  on  the  back  part  of  the  fill,  is  actually  worth,  for  building 
IKin>ose8,  from  50  to  75  cents  per  cubic  yard. 

When  the  third  contract  was  awarded  to  Benson  &  McNee  it  became 
aeeessary  to  build  a  third  machine.  This  they  did,  giving  her  more 
powerful  engines,  and  adding  a  few  improvements  that  experience  had 
shown  to  be  expedient. 

It  was  expected  that  this  machine  would  do  certain  parts  of  the  work 
noder  contract  No.  2,  for  which  the  other  two  machines  had  not  suffl- 
eaent  power.  The  new  machine  was  put  to  work  the  latter  part  of  Sep- 
tember, 1885,  and  worked  on  the  Virginia  Channel  until  winter  put  a 
stop  to  operations.  On  the  night  of  June  19,  1886,  she  was  totally  de- 
stroyed by  fire,  inflicting  a  severe  loss  on  the  contractors,  and  causing 
a  temporary  suspension  of  work  under  this  contract. 

Contract  No.  3,  with  Benson  &  McNee,  was  for  dredging  the  Virginia 
Channel  below  Long  Bridge  and  a  portion  of  the  tidal  reservoir,  700,000 
cubic  yards  in  all,  at  15  cents  per  cubic  yard,  measured  in  place.  The 
work  was  begun  in  September,  1885,  and  is  now  in  progress.  The  dredg- 
ing in  the  Virginia  Channel  is  finished,  about  500,000  cubic  yards  having 
been  deposited  on  the  Virginia  side  of  Section  III ;  that  of  the  tidal  res- 
ervoir, about  200,000  cubic  yards,  is  about  one-third  done.  Unless  some 
BDforeseen  accident  happens,  this  contract  should  be  completed  by  the 
middle  of  August,  1886.  The  material  from  the  tidal  reservoir  is  de- 
posited on  the  Flats  adjacent  to  the  Monument  grounds. 
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The  followincr  table  gives  a  snnimary  of  the  work  done  by  each  oue 
of  the  tliree  hydraulic  dredges  engaged  on  this  improvenient: 

Summarff  of  work  done  &//  eaeh  hi/drauJic  dredtje  engaged  in  improving  the  Potomac  Biver 
y  near  Washington,  I).  (>.,  during  the  ye^iv  commencing  July  ly  1885,  and  ending  Jane '^^ 
1886  {exclusive  of  January  ami  February). 


Drodjie  No.  1. 


Dredge  No.  2. 


Date. 


a 
c 


« 


July,  1885 

August.  1885.... 
September.  1886. 
October,  188.'>..., 
November,  1885  , 
December,  1885.. 
Marcb,  1686..;.. 

April,  1886 

MaT,  1886 

Jane,  1886 


s 
<3 


311^ 

205 

234 

4m 

443 
342 
374J 
214 

370 


ToUls i  3,307 


C   T 


39. 325 
20.  847 
38,271 
97.800 
62, 282 
88.590 
7ti,  303 
60,  049 
36. 152 
72, 442 


c 

9 
O 


li 


591. 131 


a?  a  ' 

Xi   SB  —  ' 


118 
102 
165 
216 
182 
200 
223 
160 
164 
196 


a 

P 

•5i 


.2  • 

I' 

Or  h 

ge  cs 


1.3  a 


Dredge  No.  3. 


N 


9 

a 

•a 

0 

—  o 

< 


3  ^ 
K  eS 


Jg 

w  4.  i: 

fc.  t-  a 

-<3 


338^ 

378 

224  i 

359 

367 

274 

303 

37:>* 

364^ 

419i 


179  I  3,403i 


94.157 
73,  266 
45.  450 
69.375 
60.159 
28,287 
41,250 
48,287 
50,685 
75,329 


676,  245 


2-/8 
194 
202 
165 
164 
103 
136 
129 
139 
180 


169 


•214 
3:t0| 
31l{ 
405 
304| 
267 

•182 


2,014* 


25,232 
4.'>.  267 
48,318 
79.  842 
68.188 
58,017 
34,772 


118 
137 
155 
197 
224 
217 
191 


859,666  '■      179 


*This  dredge  wa«  banied  June  19,  after  having  worked  .65  of  that  month. 

NOTB— The  number  of  cubic  yard  a  dredged  ig  taken  from  the  inspectors  estimates  as  measured  in 
aitu,  and  is  somewhat  less  than  i)\<^  actual  amount. 

It  is  to  be  noted  that  the  endeav^or  has  been  to  run  each  machine 
continuously  night  and  day,  except  Sundays.  The  total  number  of  en- 
gine hours  made  in  a  month  is  the  maximum  that  each  machine  was 
capable  of.  The  remainder  of  the  time  was  lost  in  repairs,  cleaning 
boilers,  drawing  fires,  moving  machine,  taking  out  obstructions,  arrang- 
ing pontons  and  pipe  joints,  and  by  freshets,  ice,  wind,  &c.  Each 
ma<5hine  was  laid  up  the  greater  part  of  January  and  February  on  ac- 
count of  ice,  and  those  two  months  are  not  included  in  the  statement. 
The  capacitj'  of  each  machine  depends  on  the  character  of  the  ma- 
terial, the  height  of  discharge,  the  length  of  the  discharge-pipe,  and  the 
velocity  at  which  the  pump  is  run.  In  soft  mud  progress  is  quite  rapid. 
As  much  as  7,000  and  8,000  cubic  yards  have  been  dredged  in  one  day. 
An  average  of  400  cubic  yards  per  hour  is  often  attained,  in  sand 
progress  is  slow,  and  much  time  is  lost  in  repairs. 

The  material  in  the  river  varies  greatly.  In  some  places  it  consists 
almost  entirely  of  sand,  in  others  of  mud.  Then  again  there  are  mix- 
tures of  each  in  varying  proportions,  and  strata  of  varying  thickness. 
The  greatest  length  of  discharge-pipe  at  any  time  was  about  3,500  feet, 
and  the  greatest  hei-rht  to  which  the  material  was  discharged  about  10 
feet  above  the  level  of  low  tide. 

The  formation  of  an  embankment  along  the  southeast  side  of  the  tidal 
reservoir,  and  the  outside  margin  of  the  fill  between  the  site  of  the  in- 
let gates  and  Long  Bridge,  was  in  progress  at  the  beginning  of  the  fiscal 
year.  This  work  was  done  by  hired  dredging-machines,  and  was  fin- 
ished in  November,  18^5. 

One  hundred  and  eleven  thousand  nine  hundred  and  thirty-five  cubic 
yards  of  material  were  dredged  and  deposited  in  embankment  at  a  cost 
to  the  United  States  of  8.4  cents  per  cubic  yard.  The  lowest bidfor  this 
work,  under  proposals  advertised  for  in  the  usual  way,  was  16  cents  per 
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cable  yard,  being  very  nearly  double  that  at  which  it  was  subsequently 
done  by  hired  labor.  The  past  winter  and  spring  have  been  noted  tor 
the  great  number  of  freshets.  Though  none  of  them  caused  a  rise  in 
the  river  at  this  place  higher  than  about  (i^  feet  above  mean  low  tide, 
their  frequent  recurrence  kept  up  a  swift  down  stream  current,  which  re- 
tarded work  and  caused  an  injurious  deposit  of  sediment  in  the  dredged 
channels.  The  water  of  the  Potomac,  which  <luriug  the  spring  and  sum- 
mer is  usually  quite  clear,  has  been  discolored  almost  continuously  with 
tire  washings  from  the  upper  river.  In  the  Washington  Channel  there 
was  a  fill  of  no  less  than  4  feet  a  short  distance  below  Long  Bridge; 
and  in  the  Virginia  Channel  above  the  bridge  and  immediately  below  the 
contracted  part  of  the  river,  there  was  a  fill  of  nearly  the  same  amount. 
It  h«8  been  necessary  thus  far  in  carrying  on  the  work  to  keep  open 
the  Washington  Channel  to  aid  in  the  discharge  of  freshets;  and  until 
the  cross-section  of  the  Virginia  Channel  had  been  increased,  it  was 
tlioaght  unsafe  to  do  work  on  Section  II  that  would  materially  diminish 
the  freshet  discharge  across  that  part  of  the  Flats.  The  work  has  now 
reached  that  slage  of  progress  w^hen  it  is  not  only  desirable,  but  im- 
portant, to  close  the  upper  end  of  Washington  Channel  in  order  to  pre- 
rent  these  freshet  deposits.  As  soon  as  the  embankment  along  the  outer 
margin  of  Section  II  is  up  to  a  height  of  6  feet  or  more,  it  is  thought 
the  width  of  the  river  will  be  sutficiently  contracted  to  prevent  injurious 
deposits  above  Long  Bridge;  and  as  the  VVashiugtou  Channel  will  be 
closed  at  the  upper  end,  no  ai)preciable  amount  of  sidiment  will  be  swept 
into  it. 

The  recurring  freshets  not  only  retarded  work  and  damaged  to  some 
extent  the  dredged  channels,  but  some  of  the  embankments  made  ou 
Section  II,  just  above  Long  Bridge,  were  also  damaged.  Indeed,  we  must 
be  prepared  to  have  the  work  damaged  by  every  freshet  until  it  has. 
progressed  further  toward  completion.  Taken  altogether,  the  damage 
doue  by  the  freshets  and  ice  during  the  past  year  was  comparatively 
small,  and  most  of  it  could  have  been  avoided  had  an  adequate  appro- 
priation been  made  in  1885. 

During  the  month  of  December,  1885,  an  examination  was  made  of 
the  site  of  the  pro|)osed  sluice-gates.  Their  location  will  be  about  1,200 
feet  from  Long  Bridge.  Borings  were  made  with  an  artesian- well  tube 
to  a  depth  of  about  70  feet  below  mean  low  tide.  The  soil  was  found  to 
eoDsist  chiefly  of  mud  and  sand,  in  strata  of  varying  thicknesses,  with 
some  gi*avel,  the  mud  strata  in  some  cases  being  very  soft.  At  a  depth 
of  about  70  feet  there  were  indications  of  rock  in  close  proximity.  Fur- 
ther examination  was  stopped  by  the  very  cold  weather  that  set  in. 
The  borings  showed  conclusively  that  a  pile  foundation  will  be  necessary 
for  the  inlet  gates;  but  an  unexpected  feature  was  the  discovery  of  gas 
ander  considerable  pressure.  This  gas  appearetl  to  be  in  pockets,  and 
It  various  depths  from  about  20  feet  to  65  feet  below  the  level  of  low  tide. 
It  65  feet  the  pressure  was  great  enough  to  throw  out  stones,  gravel, 
and  mud  to  a  height  of  15  or  20  feet  above  the  top  of  the  pipe.  The  gas 
vasinfiammable,  and  burned  with  a  clear  flame,  the  flow  continuing  for 
some  hours  after  being  tai)ped,  the  pressure  becoming  more  and  more 
feeble  until  the  gas  ceased  to  flow  altogether.  It  is  sui>posed  to  be 
marsh-gas,  but  further  examination  will  be  made. 

SEWER-CANAL. 

The  necessity  of  Congressional  action  relative  to  the  sewer-canal  at 
the  foot  of  Seventeenth  street  *l>ecomes  more  and  more  imperative  ea,ch 
year.     It  will  be  re«nembered  that  one  of  the  largest  sewers  in  the  city 
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discharges  at  this  point.  Formerly  it  discharged  the  sewage  01 
Flats,  bat  within  a  few  years  a  canal  has  been  cut  across  the  Flats,  its  t 
have  from  time  to  time  been  raised,  and  the  Flats  on  each  side  of  i 
now  being  filled  in.  The  sewage  discharged  into  this  canal  is  increi 
year  by  year.  The  canal  is  not  a  proper  receptacle  for  it,  as  there 
current  in  it  except  that  produced  by  tidal  action  and  the  contir 
accretions  from  the  sewer  itself.  As  a  consequence,  the  head  of 
canal,  and  sometimes  its  entire  length  (about  3,500  feet),  is  covere 
a  sickening  mass  of  foecal  matter,  the  odors  from  which  are  far 
pleasant.  A  single  visit  at  such  times  will  suflBce  to  give  one  i 
idea  of  its  present  condition.  It  is  sometimes  suggested  that  the  s 
should  be  extended  out  over  the  Hats  and  into  the  river.  This  1 
ceive  to  be  objectionable.  It  would  not  remove  the  present  nuisj 
it  would  merely  hide  it  from  view.  The  gases  that  now  emanate 
this  mass  of  corruption  would  be  retained  in  the  sewers  to  be  distril 
through  ventilators  into  the  city,  and  perhaps  largely  into  dwe 
houses.  The  most  satisfactory  solution  of  the  problem  would  set 
be  to  close  the  present  end  of  the  sewer  and  establish  a  large  si 
pump  there,  to  pump  the  sewage  out  into  the  river,  or  a«  far  aw 
may  seem  necessary' ;  the  closure  of  the  sewer  to  be  made  by  gat 
oj)en  either  automatically  or  otherwise,  during  a  rainfall,  the  wat< 
which  would  be  discharged  into  the  canal.  The  latter,  under  sue 
cumstances,  would  only  receive  rain-water  contaminated  by  little 
a^e.  This  was,  substantially,  the  plan  recommended  by  Oapt.  ] 
weene,  Corps  of  Engineers,  CTnited  States  Army,  while  assistant  t 
Engineer  Commissioner  of  the  District.  If  some  such  plan  shou 
carried  out  by  the  District  authorities,  it  would  appear  to  be  but  p 
and  right  for  the  Government  to  take  care  of  the  canal  itself,  bull 
4:aining-walls  to  its  sides,  and  establish  flushing  sluices  from  the  1 
reservoir  near  its  head.  An  estimate  was  submitted  for  concre 
tainiug-walls  in  December,  1882.  Their  cost  will  be  alwut  $20i 
and  an  appropriation  of  $100,000  is  recommended  to  begin  the  wc 
their  construction. 

LONG  BRIDGE. 

The  attention  of  Congress  is  again  called  to  the  necessity  of  a 
in  regard  to  Long  Bridge.  The  plan  recommended  by  the  Boa 
Engineers  for  the  improvement  of  the  river  front  contemplates  tl 
building  of  Long  Bridge  at  an  early  period  during  the  progress  o 
improvement,  with  wide  spans  upon  piers  affording  the  least  pos- 
obstruction  to  the  flow  of  water.  No  plan  of  improvement  can  be 
satisfactory  while  the  bridge  remaius  as  it  is — a  serious  obstructi 
the  flow  of  water  beneath  it.  A  large  amount  of  riprap  stone  has 
time  to  time  been  placed  around  the  piers  for  their  protection,  an 
gether  with  the  piers  themselves,  which  are  set  obliquely  to  the  fr< 
current,  form  a  partial  dam  across  the  river,  which  will  always 
menace  to  the  improvement.  The  dredging  in  the  Virginia  Clia 
above  and  below  this  bridge,  has  had  to  be  stopped  some  distance 
it  for  fear  of  injuring  the  foundations  of  the  piers.  The  bridge  c 
to  he  rebuilt  without  unnecessary  delay. 

The  financial  statement  shows  a  balance  of  $122,237.00  as  appar 
available  for  work.  Practically  there  is  nothing  available.  Al 
money  is  needed  to  meet  liabilities  to  be  incurred  under  existing 
tracts,  and  none  of  it  can  be  applied  to  any  other  portion  of  the  ^ 
All  of  it  would  have  been  expended  befbre  this  but  for  the  unfor 
delays  that  have  occurred  in  the  prosecution  of  the  work.     The 
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has  been  an  unfavorable  one  for  rapid  progress,  and  the  contractors  for 
dredging  have  been  unfortunate  in  losing  their  best  and  most  powerful 
dredging  machine. 

It  is  of  the  utmost  importance  that  one  large  appropriation  be 
promptly  made  in  order  that  the  work  may  be  put  in  a  safer  condition. 
In  its  present  condition  it  is  subject  to  damage  by  freshets,  ice,  and  even 
by  high  winds,  which  cause  destructive  wave  action  on  the  unprotected 
embankments.  The  prompt  expenditure  of  about  t800,000  would  be  an 
economical  measure.  After  that  smaller  appropriations  would  suffice, 
if  it  then  be  deemed  expedient  to  have  the  work  progress  slowly. 

With  liberal  appropriations  the  improvement  can  be  completed  within 
the  estimates,  and,  when  completed,  the  value  of  the  land  reclaimed  will 
be  fally  equal  to  the  cost  of  reclamation. 

Washington  City  is  in  the  collection  district  of  Georgetown,  D.  C.  The  amount  of 
reTeoae  collected  and  the  commercial  statistics  are  given  in  the  report  of  the  improve- 
ment of  Washington  and  Georgetown  harbors.  Nearest  light-house,  Jones'  JPoint, 
Virginia. 

Money  statement 

Jolyl,  18^,  amount  available |358,027  93 

July  1,  1866.  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  ontetanding  July  1,  1*35 |197,602  12 

July  1, 1886,  outetanding  liabilities 38,188  75 

235, 790  87 

Jnlyl,  1886,  amount  available 122,237  06 

Amoant  appropriated  by  act  approved  August  5,  1886 375, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 497, 237  06 

'Amonnt  (estimated)  required  for  completion  of  existing  project 1,441,365  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

i     30,1888 800,000  00 

Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
I   harbor  acts  of  1866  and  1867. 


Aktraet€f  oontraeU  for  improving  Potomac  Biver  in  the  vicinity  of  W(uhingtonj  D.  C, 

in  force  auring  the  fiscal  year  tnding  June  30,  1886. 


Ha 


Namee  and  addresaes  of  oontraciors. 


1  Benson  ic  MoNee,  San  FrancUoo,  Cal. 

2  do 

3    do 

<  I  0.  Vaodenverken.  Oeorgetown,  D.  C* 


Date  of  con* 
tract. 


Subject  of 
contract. 


Aug.  28. 1884 
Sept  29. 1884 
Mar.  Ifl.  1885 
Mar.  16, 1885 


Dredging . . . 

. .  ..do 

do 

Riprap  stone 


Price  per 
cubic  yard. 


*  Completed. 


I  3. 


Cent*. 


12.87 
15. 4S 
15 
86 


IMPROVEMENT  OF  THE  JAMES  RIVER,  VIRGINIA. 

The  improvement  of  tbe  James  Eiver  was  regularly  undertaken  by  tbe 
Government  in  1870.  A  small  sum  had  been  expended  previous  to  1855 
ander  the  direction  of  Colonel  De  Russy,  Corps  of  Engineers,  United 
States  Army,  and  was  of  some  advantage  to  navigation. 
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The  next  appropriation  was  made  in  1870,  since  which  time  appro- 
priations have  been  made  as  follows: 


Year. 


Amoant 


1870 ...  ISO.OOO 

1871 50.000 

1872 !  50,000 

1873 75.000 

1874 1  60.000 


Year.  Arooant. 

1875 1  $50,000 

1876 60.000 

1878 i  70,000 

1879 75.000 

1880 I  75.000 


Year. 


Amoant 


1881 $60,000 

1882 1  75,000 

1884 I  75,000 

Total 815,000 


The  citv  authorities  of  Eichmond,  Va.,  have  also  expended  the  sum 
of  $444,696.45 

The  expenditures  during  the  fiscal  year  ending  June  30, 1886,  were 
$16,696.95. 

When  the  improvement  was  undertaken  by  the  Grovernment  naviga- 
tion was  obstructed  by  sunken  vessels,  by  remains  of  military  bridges, 
and  by  obstructions  purposely  put  in  the  river  during  the  late  war  to 
prevent  the  National  fleets  from  approaching  too  close  to  Richmond. 
There  were,  besides,  natural  obstructions. 

*  Eocketts  Eeef  and  Eichmond  Bar  had  only  7  feet  of  water  at  mean 
low  tide;  from  Warwick  Bar  (where  the  depth  was  13  feet)  to  Eich- 
mond th^  channel  was  crooked  and  obstructed  by  dangerous  rocks  and 
ledges.  The  Dutch  Gap  Cut-off,  which  now  saves  5^  miles  of  difficult 
navigation,  was  not  then  open. 

The  original  project  was  to  secure  a  depth  of  18  feet  at  full  tide,  cor- 
responding to  14.5  feet  at  low  tide,  to  Eichmond,  with  a  channel  width 
of  180  feet  from  Harrison's  Bar  to  Eichmond  docks,  the  excavation  in 
rock  to  be  18^  feet  at  full  tide.  This  project  was  well  advanced  when 
Congress,  by  act  approved  July  5,  1884,  adopted  the  project  of  22  feet 
at  mean  low  tide  from  Eichmond  to  the  sea.  Operations  during  the 
past  year  have  bt  en  conducted  under  this  project. 

In  carrying  it  out  a  large  amount  of  excavation  will  be  in  solid  rock, 
and  the  cost  will  necessarily  be  great.  The  width  to  be  given  to  the 
channel  is  400  feet  from  the  sea  to  City  Point,  300  feet  from  City  Point  to 
Drewry's  Bluff,  and  200  feet  from  thence  to  Eichmond. 

The  methods  employed  for  improving  the  river  consist  in  dredging, 
rock  excavation,  and  contraction  of  water-way  by  means  of  dikes  or 
jetties. 

Owing  to  the  failure  of  the  river  and  barbor  bill  of  1885  the  opera- 
tions of  the  last  fiscal  year  were  restricted  to  an  endeavor  to  maintain 
the  channel  existing  at  the  beginning  of  it.  The  expenditures  were 
devoted  entirely  to  dredging.  The  city  authorities  of  Eichmond,  Va., 
have  also  expended  the  sum  of  $12,524.47  during  this  same  period;  so 
that  $29,221.42  represents  the  amount  expended  during  the  year  in 
maintaining  the  conditions  existing  at  the  beginning  of  the  year.  It 
can  hardly  be  said  that  this  has  been  fully  done,  as  the  depth  now  is 
perhaps  a  fraction  of  a  foot  less  than  it  was  a  year  ago,  and  there  still 
remains  a  considerable  quantity  of  sand  to  be  removed  from  the  harbor. 

•The  year  has  been  remarkable  for  the  number  of  high  freshets.  There 
were  five  freshets  reaching  a  height  of  16  feet  and  upward.  As  a  con- 
sequence, there  has  been  an  immense  quantity  of  sand  and  silt  deposited 
in  the  river,  which  it  was  necessary  to  dredge  out,  or  allow  it  to  obstruct 
navigation.  The  greater  part  of  the  sand  and  gravel  brought  down  by 
the  freshets  lodges  in  the  harbor  above  and  near  the  ship-locks.  Con- 
siderable was  deposited  on  Eandolph  Flats  and  below,  while  at  Falling 
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Creek,  below  the  works  of  contraction,  an  entirely  new  shoal  was  devel- 
oped. No  appreciable  deposit  of  sand  appears  to  hav^e  taken  place  on 
the  section  of  the  river  between  Gillies  Creek  and  the  upper  part  of  Ran- 
dolph Flats. 

Besides  the  freshets  there  were  two  ice-gorges.  In  one  case  the  ice 
formed  almost  a  solid  mass  to  the  bottom  of  the  river.  Several  large 
steamers  tried  to  break  it,  but  failed.  Luckily  it  broke  up  by  a  gradual 
thaw.  The  ice  in  the  harbor  caused  a  large  amount  of  sand,  composing 
thebar  just  above  the  ship-locks,  to  be  washed  out  and  deposited  in  the 
channel  between  the  locks  and  Gillies  Creek.  This  deposit  is  now  being 
removed  by  the  city  authorities  at  their  own  expense. 

Prior  to  the  first  freshet  in  January,  1886,  a  channel  18  feet  deep  at 
lov  tide  had  been  made  through  Randolph  Flats  Bar,  and  for  some  dis- 
tance below.  The  subsequent  freshets  filled  up  the  dredged  channel 
and  made  it  necessary  to  redredge  a  part  of  it.  A  remarkable  feature 
in  connection  with  the  filling  at  Randolph  Flats  is  a  fill  that  took  place 
between  Jetties  No.  ^14  and  No.  *16.  This  particular  place  has  been 
dredged  several  times  before.  After  the  freshet  the  water  was  deeper 
ootside  the  cut  than  in  it.  Evidently  there  is  some  local  cause  for  this, 
and  it  will  be  investigated.  At  Falling  Creek,  just  below  the  works  of 
eontraction,  a  new  shoal  made  its  ap])earance  immediately  after  the 
sobsidence  of  the  January  freshet.  The  depth  had  decreased  to  about 
12J  feet  at  mean  low  tide.  In  dredging  m.  cut  through  this  shoal  the 
remains  of  an  old  military  bridge  were  found,  built  ou  cribs  tilled  with 
stone.  There  were  removed  from  the  cut  29,(500  cubic  yards  of  sand, 
290  cubic  yards  of  rock  (used  for  sinking  cribs  of  bridge),  and  122  logs. 
In  dredging  Randolph  Flats  there  were  removed  92,720  cubic  yards 
of  sand  and  950  cubic  yards  of  gravel. 

During  the  month  of  May  an  examination  was  made  of  the  dredged 
ent  through  Swan  Point  Shoal.  As  stated  in  my  last  annual  report,  it 
was  expected  that,  on  account  of  the  local  characteristics  of  the  river 
at  this  place,  a  dredged  channel  would  be  permanent  without  works  of 
ooDtraction.  It  was  found  that  the  cut,  made  more  than  a  year  ago,  had 
not  onJy  maintained  itself,  but  that  it  had  considerably  deepened.  The 
exact  increase  of  depth  has  not  been  determined,  as  no  regular  survey 
has  yet  been  made. 

The  experience  of  the  past  year  has  demonstrated  what  was  stated  in 
the  last  annual  report,  viz,  that  an  annual  expenditure.will  be  required 
to  maintain  the  river  in  navigable  condition  after  it  has  been  improved. 
This  arises  from  the  fact  that  the  freshets  bring  down  immense  quanti- 
ties of  solid  material,  which  is  deposited  in  the  bed  of  the  river  when- 
ever the  current  is  too  sluggish  to  keep  it  moving.  If  the  appropria- 
tion made  by  act  of  July  5,  1884,  had  all  been  expended  on  June  30, 
1885,  the  navigable  depth  to  Richmond  would  have  been  reduced  to  12 
feet,  or  less,  at  mean  low  tide. 

The  channels,  as  a  rule,  where  the  works  of  contraction  have  been 
well  advanced,  maintain  themselves ;  the  most  of  the  deposits  takes 
place  above  and  below  these  works.  Such  was  the  case  the  past  year. 
The  deposit  of  sand  above  Gillies  Creek  was  immense.  The  deposit  at 
and  near  Falling  Creek  has  been  going  on  forseveral  years,  and  was  not 
80  great.  At  Randolph  Flats,  where  the  works  of  contraction  are  well 
advanced,  the  deposit  was  not  great,  though  the  dredged  channel  was 
obliterated.  The  cross-section  of  the  river  was  rather  increased,  though 
the  available  depth  was  reduced.  At  other  points  above  Randolph 
Plats  the  deposit  was  not  large,  but  is  supposed  to  be  due  largely  to  the 
lodgment  of  snags,  wrtcks,  &c.,  which  quickly  cause  a  shoal  to  form 
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around  them.  Unless  they  be  promptly  removed,  they  obstract  navi- 
gation. 

The  disposal  of  spoils  in  dredging  the  upper  part  of  the  James  Biver 
is  fast  becoming  a  serious  problem.  The  areas  between  the  spur  dikes, 
built  to  contract  the  stream  have  heretofore  been  the  dumping-ground 
for  all  dredgings,  and  they  have  beeb  of  great  value.  These  spaces, 
however,  are  now  becoming  filled  up,  so  that  dumping  scows  of  the 
lightest  draught  can  only  get  in  at  high^^tide,  and  in  many  places  can- 
not get  in  at  all.  It  is  necessary  to  find  new  dumping-grounds,  or  the 
material  must  be  transported  in  some  other  way.  The  latter  is  <loubt- 
less  the  better  plan,  particularly  as  the  time  approaches  for  connecting 
the  ends  of  the  jetties  by  longitudinal  training-dikes.  When  this  is 
done  the  spaees  referred  to  will  be  closed  in. 

The  present  condition  of  the  improvement  may  be  stated  as  f<»llows: 
There  is  19J  feet  of  water  at  full  tide  (17  J  feet  at  low  tide)  from  the  sea 
to  Kingsland's  Reach  ;  18  feet  at  full  tide  (14.5  feet  at  low  tide)  from 
thence  to  Randolph  Flats,  and  about  17  feet  (13.5  at  low  tide)  from 
thence  to  Richmond. 

There  has  been  expended  on  the  new  project,  the  estimate  for  which 
is  $4,500,000,  the  sum  of  $94,673.33. 

To  make  reasonable  progress  in  an  undertaking  of  this  magnitude 
large  annual  appropriations  will  be  necessary.  A  sum  estimate  from 
$15,000  to  $30,000  will  be  needed  annually  to  remove  the  deposits  of 
freshets.  Four  hundred  thousand  dollars,  therefore,  would  seem  to  be 
a  moderate  sum  to  apply  in  execution  of  this  project.  This  amount 
could  be  profitably  expended  in  the  fiscal  year  1888. 

Money  statement 

July  1,  1885,  amount  available $10,256  22 

July  1,  1886,  amount  expended  during  liscal  year,  exclusive  of  liabili- 
ties outstanding  July  1,  1885 16,696  95 

July  I,  1886,  amount  available 2,559  27 

Amount  appropriated  by  act  approved  August  5,  1886 112,500  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 115,059  27 


'  Amount  (estimated)  required  for  completion  of  existing  project 4, 273, 570  45 

Amount  that  can  be  profitably  expended  iu  fiscal  year  euding  June 

<      30,1888. , 400,000  00 

I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 


Table  showing  freshets  in  the  Jatnes  River ^  Virginiaj  and  the  heights  to  which  they  rose  at 

Riehmond. 


Date. 


Height     I 

above  mean 

low  water.  ' 


Feet. 

Unknown 13. 30 

Do 13.05 

Do 12.65 

1847 16.50 

1863 16.79 

1864.?) 16.10 

October  1,  1870 27.02 

February  26, 1875 14.38 

DecemberO.  1875 5.60 

March  30, 1876 12.00 

September  24,  1876 12.19 


Date. 


•     Height 
above  mean 
low  water. 


Feet. 

January  17,  1877 '  10.60 

April  10,1877    6.90 

October  5,  1877  . . 18.83 

NoveniberO,  1877 11.00 

November25,  1877 28.62 

Jannary  15,  1878 8.85 

February  11,  1878..   7.80 

A  prill  1.'  1 878 5. 60 

May7,  1878 : 6.26 

May  16,  1878    6.80 

September  15,  1878 18.88 
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Table  showing  fresheis  fw  the  James  Rivera  Virginia,  ^c. — CoDtinned. 


l>at«. 


I     Height 
•above  raeaD 
low  water. 


I«tWBber  18,  1878 
DecMber  12, 1878. 
JinarylS,  1879  .. 
ftmnber  15,  1879 
r«breary  15,  1880 
Mirth  15.  1880.... 

Mit2,1880    

Jmirj  22,  1881    . 
hfcraarv  13,  1881 . 
Bettmber  27,  1881 
Pek&ary  11.  1882 
JottiT  21.  18^  .. 

ifiril  18,  1883 

ipifl  26,  1883 


Fwt 

12.75 

12.62 

7.80 

9.82 

6.76 

13.32 

0.90 

10.40 

12.95 

10.50 

11.00 

9.70 

9.70 

8.80 


]^at«. 


January  7, 1884  . . 
Febniar?  11,  1884 
March  11.  1884... 
March  27,  1884  .. 

June  15,1884 

June  28,  1884 

May  28,  1885 

October  31,  1885  . 
January  7,  1886.. 
Febmary  14,  1886 

April  2.  1886 

Aprils,  1886 

May  9,  1886 


Height 

above  mean 

low  water. 


Feet. 

7.70 

10.50 

13.70 

15.70 

8.40 

9.80 

9.90 

15.90 

15.10 

12.70 

24.80 

17.00 

16.30 


COMMBRCEAL  STATISTICS  FOR  FISCAL  TEAR  ENDING  JUNE  30,  1886. 

Tiloeof  domestic  exports $2,471,213  00 

Costom-honsu  receipts  from  all  sources 10,635  79 

Komlier  of  vessels  entered  from  foreign  ports 26 

Komber  of  vessels  cleared  to  foreign  ports 70 

Number  of  vessels  entered  from  domestic  ports 547 

Nomber  of  ve^isels  cleared  to  domestic  ports 455 

HA HBOR-M ASTER'S  STATEMENT. 

ygmhrr  of  vrsseU,  tcith  amount  of  tonnage,  arriving  at  the  port  of  Richmond,  Fa.,  daring 

the  fiscal  year  ending  June  30,  1886. 


B»fk» 

frifi ....   . 
SciMDeni 
SlMBMra  .. 

Total 


Number.  Tonnage. 


23 

29 

530 

290 


200. 000 
550,000 


872  I      750,000 


SoTK. — The  above  table  does  not  inclade  river  or  bay  vessels,  tags,  or  river  steamers. 


I  4. 

IMPROVEMENT  OF  SHENANDOAH  RIVER,  WEST  VIRGINIA. 

Congress,  by  act  of  June  14,  1880,  made  an  appropriation  of  $15,000 
for  improving  tbe  Shenandoah  River,  West  Virginia.  By  act  of  March 
3,1881,  an  additional  appropriation  of  $2,500  was  made  for  the  same 
object.  A  proviso  was  added  to  the  latter  act,  to  the  effect  that  neither 
of  these  appropriations  shall  be  expended  "  until  any  corporate  rights 
w  franchises  that  may  exist  over  said  river  shall  have  been  relinquished 
to  the  United  States  to  the  satisfaction  of  the  Secretary  of  War."  This 
condition  has  been  complied  with. 

The  project  for  the  improvement  is  to  rebuild  the  locks,  dams,  and 
chutes  of  the  old  Navigation  Company,  so  as  to  secure  adownstream 
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navigation  ot*  about  18  inches.     No  work  has  been  done,  however,  as 
farther  legislatioa  of  Congress  has  been  asked. 

Money  statement. 

July  1,  1885,  amoaut  available $16,083  40 

July  1,  1886,  amount  available 16, 08^^  40 


plans  for  construction  of  bridge  across  the  potomac  river. 

letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  (7.,  June  23,  1886. 

Sir  :  I  have  the  honor  to  return  herewith  the  resolution  of  the  Sen- 
ate of  the  United  States  of  the  24th  ultimo,  which  was  referred  to  this 
oflSce  for  report,  directing  the  Secretary  of  War  to  ''examine  and  report 
upou  the  expediency  of  constructing?  a  Government  bridge,  with  a  suit- 
able draw  and  approaches,  from  a  point  at  or  near  the  foot  of  New  York 
or  New  Hampshire  avenue,  on  the  public  grounds,  across  the  Potomac 
River  and  Analostan  Island  to  a  point  on  the  United  States  national  cem- 
etery grounds  at  Arlington,"  with  estimate  of  cost,  &c.,  '*as  well  as  the 
cost  of  alternative  plans,'^  &c.,  and  to  submit  the  inclosed  copy  of  the 
report  thereon  of  Maj.  Peter  C.  Hains,  Corps  of  Engineers,  dated  the 
2l8t  instant,  to  which  attention  is  invited. 

Major  Hains  has  given  the  subject  such  consideration  as  the  limited 
time  and  means  at  his  disposal  would  permit,  and  his  views,  clearly  and 
succinctly  stated,  are  entitled  to  consideration.  The  plans  he  submits 
are  for  draw-bridges  only,  and  he  is  of  opinion  that  "a  bridge  somewhat 
ornamental  in  design,  with  a  wide  draw,  built  on  stone  piers,  with  wide 
spans,  so  as  to  allow  ample  area  for  the  discharge  of  freshets,  would 
seem  to  meet  all  actual  wants."  He  estimates  the  cost  of  the  bridge  he 
would  propose,  viz,  '^  an  iron  truss  with  four  spans  of  about  300  feet  each, 
the  second  span  from  the  Washington  City  side  to  be  a  pivot  draw," 
&c.,  at  $609,543.  An  alternative  span  wi*:h  three  spans  built  of  steel, 
draw-span  350  feet,  otner  plans,  425  ft»et  each,  would,  he  thinks,  cost 
about  $650,000. 

In  connection  with  this  subject,  and  having  reference  to  the  clause  of 
the  resolution  relative  to  alternative  plans,  I  have  to  submit  the  inclosed 
copy  of  a  communication  to  this  office,  dated  June  7,  1886,  from  Gapt. 
Thomas  W.  Symons,  Corps  of  Engineers,  submitting  a  design  for  a  bridge 
**from  Observatory  Hill  to  Arlington,  across  the  Potourac  liiver,"  whfch, 
it  will  be  observed,  is  a  high  bridge  of  an  ornamental  as  well  as  mon- 
umental chara<5ter.  It  does  not  appear  that  Captain  Symons  has  al- 
lowed sufficient  head  room.  He  estimates  the  cost  of  a  bridge  designed 
as  shown  in  the  drawings  accompanying  his  communication  at  from 
$1,000,000  to  $1,500,000. 

It  may  be  added  that  the  limited  time  given  for  so  important  a  sub- 
ject rendered  it  impracticable  to  give  more  than  a  casual  study  of  the 
question. 

The  proposed  structure,  whether  viewed  from  alocal  oranationalstand- 
point,  would  involve  interests  of  such  magnitude  and  importance  as  to 
demand,  in  my  judgment,  the  careful  consideration  of  a  mixed  Board  of 
Engineers,  whose  duty  it  should  be  to  give  the  plans  to  be  adopted  for 
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its  eonstniction  the  fullest  and  most  careful  coiisideratioD,  and  it  is  rec- 
ommended, should  Congress  provide  for  its  coiistructioD,  that  such  a 
Board  be  authorized. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 

Chief  of  Engineers^ 
Brig,  and  Bvt,  Maj.  Oen. 
Hon.  Wm.  C.  Endioott, 

Secretary  of  War. 


report  of  major  peter  c.  hains,  corps  of  enoineers. 

United  States  Engineer  Office, 

Washington,  D.  C,  June  21,  1886. 

SiE:  The  following  resolution  of  the  Senate  was  referred  to  me,  by 
iiidorsement  of  the  Chief  of  Engineers,  Unites  States  Army,  for  report : 

In  the  Sknatk  of  the  United  States, 

May  24,  1886. 

Beaolvtd^  That  the  Secretary  of  War  be  directed  to  examine  and  report  upon  the  ex- 
pediency of  constrncting  a  Govornment  bridf^e,  with  a  suitable  draw  and  approachcH, 
friND  a  point  at  or  near  the  foot  of  New  York  or  New  Hampshire  avenne,  on  the  pub- 
lic pounds,  across  the  Potomac  River  and  Aualostan  Island,  to  a  point  on  the  United 
States  national  cemetery  gronndsat  Arlington,  so  as  to  connect,  in  tbe  best  manner, 
the  public  gronuds  on  the  two  sides  of  the  Potomac,  with  estimates  of  the  cost  of  the 
kind  of  bridge  deemed  by  the  Department  most  expedient,  as  well  as  the  cost  of  alter- 
Ditive  plans  considered  practicable,  and  which  will  not  materially  affect  the  naviga- 
tion of  the  river.' 

Attest : 

Anson  G.  McCook, 

Secretary. 

The  expediency  of  constructing  such  a  bridge  as  the  resolution  calls 
for  has  been  discussed  for  several  years  without  apparently  developing 
a  dissenting  opinion.  Indeed,  no  argument  is  needed  to  show  the  ex- 
pediency of  a  bridge  of  some  kind  other  than  a  glance  at  the  map*  of 
Washington  and  Georgetown  harbors,  transmitted  herewith.  The  filling 
of  the  Potomac  Flats  will  reclaim  an  areaof  about  750  acres  of  land  along 
the  river  front  on  the  Washington  side.  From  the  Capitol  to  the  Mon- 
ament  Grounds  there  is  already  an  area  of  373  acres  of  public  land  laid 
out  in  parking,  to  which  the  reclaimed  Flats  will  be  connected.  A  bridge 
froDi  the  latter  to  Arlington  will  connect  the  whole  system.  Arlington 
Cemetery,  where  the  remains  of  so  many  gallact  soldiers  of  the  Union 
rwt,  is  a  place  of  resort  of  the  majority  of  visitors  to  the  national  capi- 
tal, and  would  be  to  many  people  of  the  District  if  there  were  better 
facilities  for  reaching  it.  The  route  by  way  of  Long  Bridge  is  so  long 
that  it  is  almost  impracticable  to  pedestrians.  It  is  unsafe  for  carriages 
drawn  by  spirited  horses,  and  is  too  narrow  to  aflford  proper  facilities. 
The  route  by  way  of  the  Aqueduct  is  but  little  better,  and  in  its  pres- 
ent condition  less  safe ;  besides  it  is  not  a  Government  bridge,  and  an- 
noying tolls  are  exacted  from  every  one  crossing  it.  A  short  line  of 
cooimunication  that  would  be  available  to  pedestrians  as  well  as  for 
those  who  ride  is  very  desirable.  The  shortest  and  least  expensive  route 
is  that  indicated  on  the  accompanying  chart.  This  line  is  almost  a  di- 
rect prolongation  of  New  York  avenue,  and  would  place  the  bridge  about 
midway  between  the  Aqueduct  and  Long  Bridge ;  so  that  whether  the 

•  Omitted. 
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Aqueduct  be  made  a  free  bridge  or  not,  this  would  be  a  desirable  im- 
provement. 

The  only  question  is,  What  shall  be  the  character  of  the  bridge! 
There  is  no  limit  to  the  number  of  different  kinds  of  bridges  that  are 
practicable,  and  that  will  not  materially  affect  the  navigation  of  the 
river.  A  bridge  somewhat  ornamental  in  design,  with  a  wide  draw, 
built  on  stone  piers,  with  wide  spans,  so  as  to  allow  ample  area  for  the 
discharge  of  freshets,  would  seem  to  meet  all  actual  wants. 

Such  a  structure  would  cost  comparatively  a  small  sum  of  mouey; 
but,  if  the  bridge  be  designed  as  a  monumental  structure,  it  can  only 
be  done  at  considerable  increase  of  cost. 

I  have  had  made  an  accurate  cross-section  of  the  river  bed-along  the 
line  of  the  proposed  bridge,  and  a  number  of  borings  to  determine  the 
depth  to  solid  rock.  These  are  indicated  on  the  accompanying  tracing. 
The  depth  to  rock,  from  the  surface,  varies,  as  will  be  seen,  from  28  to 
42  feet.  The  conditions  are,  therefore,  favorable  for  the  erection  of  a 
heavy  structure. 

The  plan  of  the  bridge  that  I  would  propose,  is  that  of  an  iron  truss, 
with  four  spans.of  about  300  feet  each ;  the  second  span  from  the  Wash- 
ington City  side  to  be  a  pivot  draw  (see  sketch*  herewith.)  The  draw 
will  thus  be  in  the  deepest  water,  easy  of  access,  and  directly  in  the 
channel-way  of  the  river.  The  bridge  to  have  carriage-way  24  feet 
wide,  and  two  sidewalks,  each  8  feet  wide.  The  main  bridge  sti*ucture 
will  be  about  1,200  feet  long.  The  approach  on  the  Washington  side 
to  be  by  a  wide  roadway  on  an  embankment  with  a  grade  of  about 
3  feet  in  100.  Analostau  Island  and  the  bed  of  Little  River  should  be 
crossed  partly  by  an  embankment  and  partly  by  open  trestle  support- 
ing the  roadway,  the  proportion  of  embankment  and  trestle  work  to  be 
so  calculated  as  to  give  an  open  area  sufficient,  in  addition  to  the  area  in 
the  main  river,  to  discharge  the  highest  freshets. 

The  lower  chord  of  the  bridge  should  be  placed  at  about  28  feet  above 
the  level  of  low  tide ;  this  would  allow  tugs  and  small  craft  to  pass  under 
the  bridge  without  opening  the  draw.  The  piers  and  abutments  to  be 
built  in  the  most  substantial  manner  of  solid  masonry;  the  truss  to  be 
capable  of  bearing  a  moving  load  of  about  75  pounds  to  the  squai'e  foot 
of  roadway. 

A  bridge  of  this  kind  will,  in  my  opinion,  best  fulfill  the  requirements 
of  the  Senate  resolution,  viz : 

A  Government  bridge,  with  a  suitable  draw  and  approaches,  so  a«  to  connect  in  the 
best  manner  the  public  grounds  on  the  two  sides  of  tlie  Potomac. 

The  cost  of  such  a  structure,  finished  in  the  best  manner  and  with 
some  degree  of  ornamentation,  it  is  estimated,  would  be  as  follows: 

Two  abutmento  and  approaches,  including  excavation,  coffer-dam,  pumping, 

&c #96,280 

Three  channel  pieni,  includiog excavation,  coifer-dam,  leveling  rock  to  receive 

foundation  courses,  <fcc 199, 800 

Draw-pier r>l,000 

Two  guard-piers 85, 800 

Pile  and  timber  connections 5, 000 

Three  truss  spans,  including  erection  of  false  works,  &.C.,  at  1^35,000  each 105, 000 

One  draw-span 40, 000 

300  feet  (linear)  iron  trestle  bridge  across  Analostau  Island 30, 000 

125,000  cubic  yards  embankment,  at  25  cents  per  cubic  yard 31, 250 

Contingent  and  office  expenses,  &c 4. 55, 413 

609. 543 

— — ^— ^^  I  Kill-  -'ill-- I  ■ 

•Omitted. 
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The  cost  of  the  bridge  conld  be  reduced  by  increasing  the  number  and 
reducing  the  width  of  the  spans,  but  such  reduction  would  not  be  ex- 
pedient, as  it  is  important  to  keep  the  number  of  piers  down  to  the 
minimum,  in  order  not  to  obstruct  the  flow  of  water. 

A  variation  in  the  form  of  truss  could  be  made  by  curving  the  upper 
chord,  and  to  some  this  modification  would  have  a  more  pleasing  effect. 
The  cost  would  be  practically  the  same. 

An  alternative  plan  would  be  a  three-span  truss,  built  of  steel,  and 
with  the  upper  chord  either  curved  or  straight.  The  draw  span,  in  this 
ease,  to  be  about  350  feet.  The  other  two  spans,  about  425  feet  each . 
Id  other  respects,  the  bridge  would  be  like  the  four  span  structure  al- 
Kstdy  referred  to.  It  would  have  one  great  disadvantage,  however,  as 
the  draw-span  would  be  located  partly  in  shoal  water,  so  that  vessels, 
Ma  rule,  would  use  only  the  side  toward  the  Washington  shore. 

The  cost  of  a  three-span  bridge  would  be  about  $850,000. 

The  resolution  of  the  Senate  calls  for  the  cost  of  alternative  plans 
eoDsidered  practicable,  and  which  will  not  materially  interfere  with  nav- 
igation. There  are  many  plans  of  high  bridges  entirely  practicable, 
which  will  not  interfere  with  navigation,  but  it  will  take  several  weeks 
at  least  to  prepare  even  a  few  such  plans,  with  reliable  estimates  of 
eost,  and  as  this  report  is  wanted  immediately,  no  attempt  will  be  made 
to  do  so. 

There  may  be  a  great  diversity  of  opinion  as  to  the  height  necessary 
to  build  a  bridge,  in  order  that  it  may  not  materially  interfere  with 
navigation.  If  navigation  interests  alone  were  consulted,  a  clear  height 
of  at  least  140  feet  would  be  considered  necessary.  In  these  days  of 
sharp  competition,  every  obstacle  to  free  navigation  in  any  port  tends 
to  drive  trade  to  other  outlets.  To  require  all  or  nearly  all  sailing  ves- 
sels that  trade  to  Georgetown  to  lower  their  topmasts,  for  instance, 
would  be  regarded  as  a  gieat  hardship  by  their  owners.  To  build  a 
bridge  high  enough  for  them  to  go  under  without  so  doing  would  add 
immensely  to  the  cost  of  the  structure.  It  must  not  be  forgotten  that 
the  Government  has  at  great  expense  improved  the  channel  approaches 
to  Georgetown,  so  that  larger  vessels  can  now  reach  it.  Is  it  good  pol- 
k^  to  interpose  what  would  be  considered  a  serious  obstacle  of  another 
kmd  ?  Ordinary  trading  schooners  have  their  topmasts  rigged  so  that 
they  can  be  taken  down  and  replaced  with  facility. 

A  bridge,  then,  if  built  without  a  draw,  would  need  to  be  about  140 
feet  above  high  tide.  To  construct  such  a  bridge,  whether  it  be  a  sus- 
pension, a  cantilever,  or  arched  bridge,  would  be  an  expensive  under- 
taking the  cost  running  up  into  the  millions. 

Very  respectfully,  your  obedient  servant, 

Peteb  C.  Hains, 

Major  of  Engineers  j 
Bvt.  Lieut  CoLy  U.  8.  A. 

The  Chief  op  Engineers,  U.  S.  A. 


LETTER  OF  CAPTAIN  THOMAS  W.  SYMONS,  CORPS  OF  ENOINEERS. 

Washington,  D.  C,  June  7, 1886. 

General.:  I  have  been  for  some  time  specially  interested  in  the  sub- 
ject of  a  bridge  from  Observatory  Hill  to  Arlington  across  the  Potomac 
River. 

I  have  designed  a  bridge  for  this  location,  and  I  have  the  honor  to  send 
you  herewith  sketches  and  a  general  description  of  it,  together  with  an 
approximate  estimate  of  its  cost. 
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The  bridge  is  designed  to  furnish  a  wide  travel-way  from  the  capital 
to  the  national  cemetery  and.  extensive  Government  estate  at  Arling- 
ton, to  pass  at  a  sufficient  height  above  the  river  to  incommode  com- 
merce in  the  least  possible  manner,  to  be  monumental  in  its  character, 
artistic  in  all  its  details,  and  pleasing  in  general  effect. 

The  main  idea  to  be  conveyed  by  the  bridge  is  embodied  in  the  gen- 
eral description  sent  herewith—that  it  is  a  monument  to  Lincoln  and 
Grant. 

It  seems  peculiarly  fitting  that  the  nation's  monument  to  these  great 
men  should  take  the  form  of  a  noble  bridge  across  the  river  which  sepa- 
rates the  two  sections  lately  in  arms  against  one  anotht^r.  It  is  sym- 
bolical of  the  renewed  Union  brought  about  so  largely  by  their  genius, 
wisdom,  and  strength. 

A  subordinate  idea  of  the  bridge  is  to  provide  fit  places  for  memorial 
statues  to  the  lieutenants  of  Lincoln  and  Grant  who  were  active  and 
influential  in  the  council  chamber  and  the  field  during  the  civil  war. 

The  places  provided  are  upon  the  piers  of  the  bridge  on  each  side  of 
the  roadway,  and  as  indicated  on  the  blue  print  and  tracing  sent  here- 
with. These  details  could  be  modified  for  each  pier  and  a  pleasing  va- 
riety of  effect  produced. 

The  location  of  the  bridge  is  on  the  direct  line  from  the  Naval  Observ- 
atory  to  the  northern  gate  of  Arlington. 

The  main  spans  are  306  feet  in  the  clear,  with  a  clear  height  above 
high  tide  of  90  feet  under  two  of  them.  This  is  believed  sufficient  tor 
all  purposes.  Some  of  the  largest  vessels  going  to  Georgetown  would 
have  to  lower  their  topmasts  to  pass  under,  but  on  the  whole  the  incon- 
venience resulting  would  be  very  much  less  than  that  from  a  low  bridge 
with  a  draw ;  besides,  the  monumental  character  of  the  bridge  requires 
it  to  be  continuous  and  precludes  the  adoption  of  a  draw. 

The  arches  are  designed  to  be  of  steel  specially  adapted  for  the  work. 
In  the  drawings  these  are  shown  as  segment  arches.  It  would  probably 
be  more  desirable  to  adopt  the  elliptical  form,  as  more  graceful  and  more 
suitable  under  all  the  circumstances.  The  approaches  and  a  portion  of 
the  bridge  across  the  lowlands  are  designed  to  be  in  embankment  50 
feet  in  width  on  top,  well  paved,  and  with  sidewalks  and  a  substantial 
railing.    The  side  slopes  to  be  1  on  1^. 

Cost  of  the  bridge. — It  is  only  possible  to  estimate  approximately  the 
cost  of  this  bridge.  To  make  a  close  estimate  would  require  much  more 
elaboration  of  the  design  and  niuch  more  data  than  are  now  available  as 
to  the  subriver  strata.  The  accompanying  estimate  is  made  upon  data 
obtained  from  various  sources  and  assumed  according  to  my  best  judg- 
ment.   According  to  the*  estimate,  the  cost  would  be  $1,250,001). 

This  would  give  a  bridge  of  great  strength  and  solidity,  of  the  high- 
est excellence,  and  in  every  way  a  suitable  structure.  It  does  not  in- 
clude anything  in  the  way  of  statuary,  which  could  be  added  from  time 
to  time. 

The  plans  and  estimates  can  be  modified  in  such  ways  as  to  provide 
for  a  bridge  of  the  same  general  type  at  an  expense  not  exceeding 
$1,000,000. 

On  the  other  hand,  unknown  difficulties  of  construction,  increased 
ornamentation,  beautitication  of  the  approaches  and  their  vicinity,  &c., 
might  bring  the  cost  up  to  $1,500,000. 

In  other  words,  the  bridge  will  cost  from  $1,000,000  to  $1,500,000,  ac- 
cording  to  the  ultimate  details  adopted  and  the  difficulties  of  construc- 
tion met  with. 
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By  deflecting  the  bridge  from  the  direct  liue  to  the  gate  of  Arlington, 
8othat  it  shall  cross  Analostan  Island  proper,  a  saving  could  be  effected 
of  tI50,000  to  $200,000. 

I  have  the  honor  to  request  that  this  design  may  be  considered  as  one 
ofthe  alternative  designs  asked  for  in  Senator  Sherman's  resolution. 
Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 

Captain  of  Engineers. 
The  Chi£F  of  Engineers,  U.  S.  A. 


ESTIMATE. 


bbftokment,  600,000  cnbic  yards,  at25ceot8 $150,000 

Mieidaiii  pavement  on  embankment 3, 500 

Ming  along  embankment 1,500 

Two  abatmeut  pien,  each  3,000  cubic  yards,  at  $12.50,  $37,500 7o,  000 

fife  small  piers,  each  750  cubic  yards,  at  $12.59,  $9,375 46, 875 

Tbee  channel  piers,  each  5,600  cubic  yards,  at  $15,  $84,000 252, 000 

Tw  piera,  each  5,600  cubic  yards,  at  $12.50,  $70,000 140, 000 

Tvo  piers  (Analostan ),  each  750  cubic  yards,  at  $12.50,  $9,875 18, 750 

F«Qr  steel  spans,  300  feet  clear,  each  1,250,000  pounds,  at  5  cents,  $62,500  .  250, 000 

Sercn  steel  spans,  150  feet  clear,  each  300,000  pounds,  at  5  cents,  $15,000..  105, 000 

Oaesteel  span,  200  feet  clear,  500,000  pounds,  at  5  cents 25,000 

iBwiway  and  sidewalks 30,000 

liiliDg  on  bridge  proper 6,000 

Si^p  protection  to  embankment 6,000 

Tiog  walls , 15,000 

IQ  other  expenses,  including  engineering,  surveying,  painting,  lighting, 

testing  materials,  office  expenses,  &c.,  and  contingencies 125, 375 

Total 1,250,000 


mas  FOB.  BRIDGE    ACROSS   THE    POTOMAC    RIVER    FROM    OBSERVATORY    HILL    TO 

ARLINGTON. 

General  deecriptian. 

hperstructure. — Bridge  to  be  essentiallv  a  deck  bridge,  with  two  partially  through 
•uis.  Roadwav  to  be  30  feet  wide,  with  8  feet  sidewalks  on  each  side.  Roadway 
i^rt  in  Observatory  Grounds,  at  an  elevation  of  40  feet  above  tide,  and  gain  an 
fifTttion  of  95  feet  over  the  two  center  spans,  then  to  descend  at  the  same  grade  one 
k  in  %  feet,  or  2i^  feet  in  100  feet,  to  an  elevation  'of  40  feet  at  Analostan  slough, 
ad  then  ascend  to  an  elevation  of  60  feet  at  Arlington  gate.  Roadway  to  be  sup- 
med  by  by  steel  arches  across  the  main  river,  Potomac  Park,  and  a  part  ofthe  low 
«U  of  Analostan  Island. 

itrnss  bridge  across  Analostan  slough;  the  remainder  ofthe  way  and  the  ap- 
Riches  to  be  in  embankment. 

IptmM. — The  four  spans  across  main  river  to  be  300  feet  wide  in  the  clear.  The  two 
eser  spans  to  have  a  clear  way  above  tide  of  90  feet,  the  others  a  clear  wav  of  70 
to.  The  seven  smaller  spans  to  be  150  feet  in  clear  width,  and  of  varying  height, 
i»eiTe  requisite  grade. 

ht  truss  bridcre  across  Analostan  slough  to  be  200  feet  span.  • 

hen, — To  be  handsome  in  design,  of  solid  masonry.  The  ends  of  the  piers  outside 
iera'perstmctare  to  be  brought  up  to  a  height  of  about  8  feet  above  the  roadway, 
M  finished  for  the  reception  of  memorial  statues  to  the  great  civilians,  sailors,  and 
i^rs  active  in  the  civil  war.  These  statues  to  be  added  from  time  to  time. 
Memorial  arch. — A  gran^  memorial  arch  or  other  suitable  structure  to  be  erected 
I  the  Washington  end  of  the  bridge,  commemorative  of  LinoAln  and  Orant,  with 
ti^ts  reciting  their  great  services,  and  the  fact  that  this  bridge  across  the  Potomac 
^  the  North  to  the  South  is  erected  as  their  most  suitable  monument. 

57  B 
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APPENDIX  J. 


DIPROVEMENT  OF  THE  HARBORS  AT  BRETON  BAY  AND  SAINT  JEROME'S 
CREEK,  MARYLAND;  OF  THE  CHANNEL  AT  MOUNT  VERNON;  OF  RAP- 
PAHANNOCK RIVER,  AND  YORK  RIVER,  VIRGINIA;  OF  TRIBUTARIES  OF 
THE  LOWER  POTOMAC,  AND  OF  CERTAIN  RIVERS  IN  VIRGINIA  AND 
NOKTH  CAROLINA. 


BEWRT  OF  MB.  S.  T.  ABERT,  UNITED  STATES  AGENT,  IN  CHABaE,  FOB 
THE  FISCAL  YEAB  ENDING  JUNE  aO,  1886,  WITH  OTHEB  DOCUMENTS 
RELATING  TO  THE  WOBKS, 

IMPROVEMENTS. 


I-  Channel  at  Mount  Vernon,  Virginia. 

i  Xeabsco  Creek,  Virginia. 

3.  Breton  Bay,  Leonunltown,  Md. 

<•  Xoinini  Creek,  Virginia. 

'^  Harbor  at  entrance  of  Saint  Jerome's 

Creek,  Maryland. 
^  Rappahannock  River,  Virginia. 
•.  Totiisky  River,  Virginia. 
i  Urbana  Creek,  Virginia. 
i  Muttaponi  River,  .Virginia. 


10.  Paninnky  River,  Virginia. 

11.  York  River,  Virginia. 

12.  Chickabominy  River,  Virginia. 

14*    (  Staunton  River,  Virginia. 

15.  Dan  River,  between  Madison,  N.  C, 

and  Danville,  Va. 

16.  Roanoke  River,  North  Carolina. 

17.  French  Broad  River,  North  Carolina. 


EXAMINATION. 
I 

IS.  Aqueduct  Bridge  over  the  Potomac  at  Georgetown,  District  of  Columbia. 


United  States  Engineer  Office, 

Washington,  D.  C,  July  23,  1886. 

(General:  I  have  the  honor  to  submit  herewith  my  aDtiual  report 
for  the  fiscal  year  ending  June  30,  188G,  relating  to  the  improvement  of 
fivers  and  harbors  under  my  charge. 

Very  respectfully,  your  obedient  servjlnt, 

S.  T.  Abert, 
United  States  Agent. 
Brig.  Gen.  John  Newton, 
Chief  of  Engineers,  TJ.  S,  A, 


J  I. 

improvement  of  POTOMAC  RIVER  AT  MOUNT  VERNON,  VIRGINIA. 

HISTORY  OF   OPERATIONS. 

(1)  Reference  to  reports. — A  history  of  operations  will  be  found  in  the 
Beport  of  the  Chief  of  Engineers  for  the  year  1882,  page  1,003. 

(2)  Description  of  original  condition.-^The  landing  at  the  wharf  was 
formerly  made  by  passing  over  the  flat  bordering  the  channel  of  the 
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Potomac  for  a  distauce  of  1,900  feet.    The  least  depth  at  that  time  was 
4  feet  at  low  water. 

(3)  Flan  of  improvement — The  proposed  cut  to  the  wharf  was  intended 
to  have  a  width  of  150  feet  and  a  navigable  depth  of  6  to  7  feet,  with  a 
basin  at  the  wharf  of  150  feet  radias. 

(4)  Results  obtained. — The  channel  was  completed  September  1, 1881, 
with  a  width  of  145  feet  and  a  depth  of  from  7  to  9  feet.  In  1880  and 
1881,  41,384  cubic  yards  of  material  were  removed  at  rates  varying 
firom  12^  to  17  cents  per  cubic  yard. 

(5)  Operations  proposed. — No  recent  examination  has  been  made^but 
it  is  believed  that  $5,500  will  be  required  for  the  purpose  of  enlarging 
and  deepening  the  basin,  widening  the  channel,  and  removing  the  silt 
which  has  been  deposited  in  the  cut. 

The  following  appropriations  have  been  made: 

March  3,  1879 14,000 

June  14, 1880 3,000 

March3, 18ttl 1,500 

Total 8,600 

Money  statement. 

Jnly  1,  1885,  amonnt  available $57  14 

July  1,  18H6,  amount  available : 57  14 

(Amount  (estimated)  required  for  completion  of  existing  project 5, 500 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1)^8  5,500 

Submitted  in  compliance  with  requiremeuts  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


STATISTICS  OF  TRADE. 

Mr.  Harrison  H.  Dodge,  superintendent,  reports  the  trade  by  water  as  follows : 

Number  of  visitors  during  1885 20,000 

Total  value  of  material  products  (consisting  of  dairy  products  (milk),  lumber, 

grain,  sheep,  lambs,  calves,  etc. ) |7, 200 

Total  value  of  manufactures  (consisting  of  fertilizers,  corn-meal,  wagons,  and 

carriages,  etc.) 3,400 

Total 10.UX> 

There  were  250  arrivals  and  the  same  number  of  departures  of  steam  vessels  during 
the  year,  with  a  greatest  draught  of  4^  feet. 

Mr.  Dodge  adds : 

"  The  resources  of  the  tributary  country  are  likely  to  increase  perceptibly,  owin^ 
to  a  more  careful  and  improved  method  in  the  treatment  of  land  and  stock.  The 
dairy  business  grows  steadily  as  the  city  demand  increases. 

'*  Should  the  facilities  be  improved  the  trade  by  water  from  this  landing  would  be 
nearly  double  the  present  rate. 

''The  channel  is  so  narrow  and  shallow  as  to  permit  of  boats  of  the  very  lightest 
draught  only  entering.  With  great  difficulty  the  steamer  can  barely  make  ht-r  turn 
at  the  pier,  oftentimes,  however,  narrowly  escaping  being  stuck  fast  in  the  mud. 

'*The  roughness  of  this  statement  I  trust  may  be  overlooked,  but  I  must  add  my 
prayer  that  the  water  approach  and  exit  at  Mount  Vernon  may  bespeedily  improved. 

**  Harrison  H.  Dodok." 
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IMPROVEMENT  OF  NEABSCO  CREEK,  VIRGINIA. 
HISTORY  OP  OPERATIONS. 

jl)  Reference  to  reports, — The  reportof  the  survey  will  be  tbuud  in  the 
Seport  of  the  Chief  of  Engineers  for  1881,  page  947.  For  history  of 
operations,  see  page  1006,  Report  of  the  Chief  of  Engineers  for  the  year 
ikJ,  Part  I. 

p)  Description  of  original  condition, — See  Report  for  1886,  page  9d3. 

(3)  Flan  of  improvement, — According  to  the  original  project  of  im- 
provement, the  channel  was  to  be  100  feet  wide  and  7  feet  deep  at  low 
nter. 

(4)  Amount  expended  and  results  obtained, — The  first  and  last  appro- 
jiriation  was  in  1881  ($5,000),  which  was  expended  in  the  manner  ex- 
plained in  full  in  the  Annual  Report  for  1885,  pages  962, 963.  Nothing 
done  during  the  year. 

Shoald  the  improvement  be  continued,  $20,000  should  be  appropri- 
ited  for  the  year  ending  June  30,  1888. 

Money  statement. 

Jily  1,  1885,  amount  available |57  2T 

Jtij  1,  1^^,  amount  available 57  itt 

Imoont  (estimated)  required  for  completion  of  existing  project 20, 000 

Amount  that  can  be  profitably  expended  in  fiscal  year  endingJuue  30, 1688  20, 000 

Sabmitted  iu  compliance  with  requirements  of  section  2  of  river  and 
harl>or  acts  of  1866  and  I8i>7. 


J  3. 

IMPROVEMENT  OF  BRETON  BAY,  LEONARDTOWN,  MARYLAND. 

HISTORY   OF  OPERATIONS. 

(1)  Reference  to  reports, — A  history  of  operations  will  be  found  in  the 
ieport  of  the  Chief  of  Engineers  for  the  year  1882,  page  1009,  and  in 
ie  Iteport  for  1883,  page  797. 

(2)  Description  of  original  condition, — Breton  Bay  enters  the  Potomac 
fi?er  82  miles  below  Washington,  D.  C.  For  a  distance  of  3,600  feet  its 
RDeral  course  from  Leonardtown  is  southeast.  There  it  changes  to 
DQthwest,  and  terminates,  at  a  distance  of  6^  miles  from  the  town,  at 
4e  18  foot  curve  in  the  Potomac.  Its  width  at  Leonardtown  is  about 
S^feet.  One  and  a  fourth  miles  below  the  width  is  1,550  feet,  and  after 
^her  widening  it  contracts  at  the  mouth  to  about  1  mile.  Its  least 
^th  is  8.8  feet  near  Leonardtown,  which  gradually  increases  to  18  feet 
fithe  mouth.  Before  imijrovement  the  bar  extended  from  Leonardtown 
:othe  9-foot  curve  in  the  bay,  a  distance  of  about  1  mile  The  least 
iepth  on  it  was  5  feet  at  lo'w  water. 

(3)  Plan  of  improvement, — The  original  project  contemplated  dredging 
iehannel  150  feet  wide  from  Iieonariltowu  to  the  9-foot  curve,  with  a 
fcptb  of  9  feet  at  low  water.  A  basin  was  to  be  dredged  at  the  Leon- 
irdtown  wharf. 

(4)  Amended  project — In  order  to  maintain  the  depth  of  water  in  the 
ebDnel,  I  would  propose  to  widen  the  cut  to  200  fe^t  for  a  distance  of 
\\  miles,  and  to  enlarge  the  basin  to  a  width  of  400  feet  by  800  feet  \\x 
fenpb.     So  far  as  it  maj  be  permitted  I  would  deposit  the  material  par- 
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allel  with  the  channel,  as  above  d-escribed.    The  basin  and  channel 
should  not  be  less  than  10  feet  in  depth. 
The  following  are  the  items  of  the  estimate  : 

143,000  cnbic  yards,  at  15  cents  per  cubic  yard $21, 450 

20  per  cent,  for  contiogeDcies 4,290 

Total 25.740 

This  work  can  be  completed  for  the  sam  of  $26,000,  if  appropriated 
in  one  year. 

(5)  Results  obtained. — At  the  close  of  the  work,  in  January,  1885,  the 
channel  was  115  feet  wide,  and  not  less  than  8.8  feet  deep.  It  was 
found  after  examination  that  the  basin  had  decreased  in  depth  at  the 
apper  end,  and  that  the  channel  below  the  wharf  had  also  decreased 
in  depth  for  a  distance  of  2,800  feet.  The  decreased  depth  of  the 
basin  and  of  the  channel  below  does  not  seem  to  have  the  same  cause. 
The  basin  appears  to  have  been  filled  by  the  wash  from  the  creeks  and 
banks  above  it,  while  the  channel  below  seems  to  have  been  much  in- 
jured by  the  injudicious  management  of  the  steamers.  Both  these  ef- 
fects may  be  reduced,  but  it  seems  impossible  to  remove  the  cause. 

No  funds  were  available  for  the  prosecution  of  the  work  during  the 
year  ending  June  30,  1886. 

(6)  Amount  expended.— From  the  year  1879  to  Jane  30, 1886,  $22,950.49 
have  been  expended  in  excavating  131,358  cubic  yards  of  material,  at 
rates  varying  from  12  to  18  cents  per  cubic  yard. 

The  following  appropriations  have  been  made: 

June  18,  1878 , $5,000 

March  3,  lrt79 4,000 

June  14,  IHHO 1 3,000 

March  3,  1881 3,000 

August  2,  1882 5,000 

July  5,  18-^4 3,000 

Total .../. 23,000 

The  work  is  iu  the  collection  district  of  Annapolis,  which  is  the  nearest  port  of  en- 
trj\  The  work  is  iu  the  fifth  light-house  district,  and  the  nearest  light-house  is  Blak- 
istone  Island  Li^ht. 

Leonardtown  is  one  of  the  landings  of  the  Potomac  River  boats. 

Money  statement, 

July  1,  I'^Sn,  amount  available $49  51 

July  1,  1HH6,  amount  available .49  51 

Anion  nt  appropriated  by  act  approved  Augnst  5,  lJ?86- 6, 500  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 6,549  51 

f  Amount  (estimated)  required  for  completion  of  existing  project 19,500  00 

I  Amouiitihat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888     19,500  00 
)  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I      harbor  acts  of  1866  and  1867. 


STATISTICS   OP  TRADE. 

Mr.  H.  F.  Moore  furnished  a  statement  of  the  trade  at  Leonardtow^n  for  1885,  show- 
ing the  following  totals: 

To»al  value  of  natural  products , $:^38, 100 

Total  value  of  manufactures 331,000 

Total f 669,100 

For  detailed  statement  see  Report  for  1885. 

Mr.  Moore  states  that  a  corporation  contemplates  building  a  fertilizer  factory,  and 
also  a  factory  for  the  manufacture  of  hats. 
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J  4. 

IMPROVEMENT  OF  NOMINI  CREEK,  VIRGINIA. 

HISTORY  OF   OPERATIONS. 

jl)  Eeference  to  rcpor/«.— rThe  report  of  the  final  survey  will  be  found 
ithe  Report  of  tbeChief  of  Engineers  for  1873,  page  822.  The  report  of 
anrey  from  the  ferry  (Nomini  Wharf)  to  the  h^ul  of  tide- water,  at 
Bale's  Mill,  will  be  found  in  the  Report  for  1881,  page  954.  .  For  history 
(^operations  to  June  30, 1884,  see  Reports  from  1882  to  1884. 

f2)  Description  of  original  condition, — For  full  statement  of  condition 
Irfore  im]>rovement,  see  R«*port  for  1885,  page  966. 

(3)  Plan  of  improvement — The  improvement  proposed  in  the  original 
jsroject  was  to  dredge  a  channel  100  feet  wide  and  9  feet  deep  at  low 
fater  from  the  9-foot  curve  in  Nomini  Bay  to  White  Oak  Point,  a 
liBtance  of  4,400  feet.  The  large  increase  of  trade  which  followed  the 
(^ning  of  the  new  channel  called  for  an  amended  project,  which  was 
mbmitted  in  1882.  The  amendment  consisted  in  the  proposed  widen- 
igof  the  main  channel,  and  in  cutting  a  tributary  channel  from  Bush- 
^Id  Bay  (on  the  right)  in  an  oblique  direction  to  the  main  channel.  As 
applementary  to  this  cut,  the  cloning  of  the  old  channel  from  the  same 
itj  was  proposed.  The  old  side  channel  is  objectionable  for  two  rea- 
«D8:  It  causes  the  extension  of  White  Point,  which  encroaches  more 
tMh  year  upon  the  main  channel,  and  it  conducts  a  strong  ebb  current, 
fbich  impinges  on  the  bows  of  the  entering  steamers  and  forces  them 
ito  the  shoal  water  on  the  opposite  side.  The  widening  of  the  main 
tbnuel  is  necessary  for  the  8afe  navigation  of  the  steamers  from  Bal- 
iJDore  and  Washington.  The  total  cost  of  the  project,  original  and 
sended,  was  $62,500.  In  the  Report  for  1885,  $30,000  were  thought 
•  be  sufficient  to  complete  the  project. 

ii)  Results  obtained. — Thirty-two  thousand  five  hundred  dollars  have 
itm  expended  in  dredging  74,874  cubic  yards  of  sand  and  shells,  which 
valted  in  securing  a  channel  about  100  feet  wide  and  9  feet  deep  from 
ie  9-foot  curve  in  Nomini  Bay  to  White  Oak  Point,  a  distance  of  4,400 
jfL  Steamers  now  trade  where  formerly  only  small  vessels  drawing 
UvLt  3  feet  of  water  could  reach  at  high  tide. 

j5)  VFot-A"  during  the  fiscal  year  ending  June  30, 1886. — Nothing  was  done 
irinpT  the  year,  the  total  amount  of  appropriations,  $32,500  (from  1873 
31882)  having  been  expended. 

6)  Operations  contemplated. — It  is  proposed  to  complete  the  work  ac- 
stiiDg  to  the  project  submitted  in  1882  and  described  above,  namely, 
)  widen  the  cut  to  200  feet  for  a  distance  of  5,700  feet  from  the  9-foot 
trve  in  Nomini  Bay  to  Hickory  Point. 

So  work  can  be  done  during  the  year  en<ling  June  30,  1887,  because 
» appropriation  has  been  made  for  this  important  improvement  since 

m. 

7)  Appropriations. — Thirty-two  thousand  five  hundred  dollars  have 
*«n  appiopriated  and  expended  between  March'3,  1873,  and  August 

,1882. 

Tbe  work  in  in  the  collection  district  of  Tappahanuock,  which  is  the  nearest  port 
ffatr\*. 

Money  statement. 

Anoiint  (estimated)  required  for  completion  of  existiiw  project 1^30,000  00 

Asioiiiit  t  hat  can  heprohtably  expended  in  fiscal  year  ending  J nne  30, 1888    30, 000  00 
^abniitted  in  compliance  with  reqnirements  of  section  2  of  river  and 
harbor  acta  of  im\  and  1867. 
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•statistics  of  trade. 

Mr.  C.  W.  Ridley,  manager  of  the  Washington  Steamboat  Company,  says  that 
landings  in  Nomini  Creek  are  the  most  important  made  by  the  Potomac  River  bo 

He  gives  the  total  trade  bv  steamers  of  his  company,  compiled  from  actual  accoa 
valued  at  $:305,5G6. 

Mr.  A.  Needham,  of  the  Potomac  Transportation  Line,  reports  a  total  toiioag< 
377  tons. 

Mr.  F.  E.  Tubman  reports  the  total  value  of  the  trade  by  sail  vessels  ouly|292,! 


J  5. 

IMPROVEMENT  OF  HARBOR  AT  ENTRANCE  OF  SAINT  JEROME'S  CRfi] 

MARYLAND. 

HISTORY   OF  OPERATIONS. 

(1)  Reference  to  reports. — A  report  and  estimate  will  be  found  in 
Report  of  the  Chief  of  Engineers  for  1881,  Part  I,  page  935.  The 
portH  from  1881  to  1886  give  the  work  done  since  that  date. 

(2)  Description  of  original  condition. — Saint  Jerome's  Creek  lies  wh< 
in  Saint  Mary's  Coanty,  Maryland,  and  enters  Chesapeake  Bay  6  m 
north  of  Point  Lookout  and  9  L  miles  soath  of  Baltimore.  It  is  formed 
two  prongs  or  branches,  a  soath  prong  and  a  north  prong.  The  lal 
has  a  depth  varying  from  15  feet  at  the  month  to  6  feet  1 J  miles  fart 
up.  The  average  depth  in  the  small  channel,  which  connects  the  poi 
used  by  the  Fish  Commission  for  experiments  in  hatching  oysters,^ 
before  im  provement,  about  half  a  foot  at  low  water.  A  bar  at  the  moc 
between  the  9-foot  curve  in  the  bay  and  Corsey's  Point,  had  a  lengtl 
2,193  feet,  and  a  minimum  depth  of  2.8  feet  at  low  water.  The  banks 
low,  the  land  level  and  sandy. 

(3)  Flan  of  improvement — The  original  project  contemplated  dredg 
a  continuous  channel  through  the  bar  and  into  the  south  prong  as 
as  the  ^^  batching  pond."  For  convenience  of  description,  this  char 
was  divided  into  an  outer  and  an  inner  channel,  the  dividing  line  be 
at  the  moufli  of  the  creek  at  Corsey's  Point. 

First.  The  outer  channel  when  completed  will  have  a  bottom  wi 
of  100  feet,  with  a  depth  of  9  feet  at  low  water.  Its  length  will  be  2, 
feet. 

Second.  The  inner  channel  when  completed  will  have  a  bottom  wl 
of  40  feet,  with  a  depth  of  6  feet  at  low  water.  Its  length  from  Corw 
Point  to  the  upper  wharf  of  the  Fish  Commission,  near  the  office,  wil 
3,742  feet. 

(4)  Amount  expended  and  results  obtained. — The  cost  of  the  work 
to  June  30, 1885,  was  $20,289.37.    The  inner  channel  had  a  depth  vi 
ing  from  3.3  to  5^  feet  between  Deep  Point  and  the  upper  wharf  of 
Fish  Commission.     Its  width  was  about  30  feet. 

The  outer  channel'at  the  close  of  the  year  1884  had  a  minimum  de 
of  3.8  feet  at  low  water.  At  the  close  of  the  fiscal  year  ended  June 
1885,  it  had  a  minimum  depth  of  7.9  feet  at  low  water  (in  a  width  oi 
feet)  between  the  9- foot  curve  and  Corsey's  Point.  With  careful  pilot 
8  feet  could  be  carried  into  the  mouth  of  the  creek.  From  Cors< 
Point  to  Deep  Point  the  depth  varied  from  6J  to  9  feet  at  low  wa 
The  work,  particularly  on  the  outer  bar,  has  always  been  regarded  as 
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crimen tal.    The  preservation  of  the  depth  is  doubtful,  for  reasons  which 
lave  been  stated  in  former  reports. 

(5)  Work  done  during  the  fiscal  year  ending  June  30,  1886. — All  work 
9D  this  creek  is  ^'one  by  dredp^iug  under  contract.     The  contract  en- 
ured into  on  December  18,  1884,  with  James  Caler  &  Son,  of  Norfolk, 
^a.,  the  lowest  bidder,  at  13  cents  per  cubic  yard,  was  continued  into 
ie  present  fiscal  year. 

Cubic  yarda. 

le  material  dredged  by  Caler  &  Son  up  to  June  :iO,  1886,  aiuonuted  to •  63,337 

dedoctions  for  excess  over  depth  specified 277 

hi  amouDt  of  dredging • 63, 060 

loant  dredged  to  Jane  30, 1885 .' 51,954 

loont  dredged  to  August  18,  1886 11,10$ 

(6)  Future  operations. — The  outer  channel  has  not  the  depth  required 
the  project,  bat  if  it  is  found  to  be  sufficient  for  the  purposes  of  navi- 

ition,  o|)erations  under  the  next  approjfriation  may  be  limited  to  se- 
iring  in  the  inner  channel  the  depth  and  width  desired  by  the  Fish 
immission,  viz,  a  depth,  when  completed,  of  6  feet  at  low  water,  with 
width  of  40  feet  at  bottom.    To  continue  the  excavation  to  these  di- 

leusions  will  require  an  appropriation  of  $26,000. 
The  nearest  harbors  of  refuge  are  the  Patuxent  River,  about  15  miles 
the  north,  and  Saint  Mary's  Biver,  in  the  Potomac,  about  30  miles 

listant.     From  its  situation  it  is  evident  that  Saint  Jerome's  would 
Ford  a  convenient  harbor  of  refuge,  particularly  for  small  sailing  ves- 
$ls  and  oyster-boats,  if  the  bar  at  the  mouth  was  removed. 
The  following  appropriations  have  been  made: 

rch  3,  18HI $6,500 

^ngosfi,  18c2 5,000 

falyS,  185<4 15,000 

Total 26,500 

The  work  is  in  the  collection  district  of  Annapolis.     The  nearest  light-house  is 
)iDt  Lookout,  6  miles  distant. 


STATISTICS  OF  TRADE. 

No  commercial  statistics  were  received  for  the  past  year.  Mr.  G.  G.  Joynes  furnished 
kHtatement  of  the  trade  dnring  the  j^ear  LH84,  showing  a  total  valne  of  shipments 
"d  receipts  of  $167,800.    (For  items  see  Report  forlSdo,  pa«;e  i>70.)     There  is  a  fishing 

Uion  at  this  point. 

k  chart  of  Saint  Jerome's  Creek,  showing  work  during  the  year  and  the  buildings 
hatching  ponds  of  the  United  States  Fish  Commission,  accompanies  this  report. 

Money  statement. 

y  1,  1885,  amount  available $6,210  63 

ly  1,  IS"^,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  18H5 ,.' $3,739  10 

ily  1,  1H86,  outstanding  liabilities ,.  ..  40  00 


3,779  10 


ly  1,  ISS6,  amonnt  available 2,431  53 

Amonnt  (estimated)  required  for  completion  of  existing  project 26,000  00 

Amount  that  can  he  pr(»fitably  expended  in  fiscal  year  en  diuii  June  30, 1888     18, 000  00 

jSabmitted  in  compliance  with  requirements  of  section  *^  of  river  and 

'    harbor  acts  of  1866  and  1867. 
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J  6. 

IMPROVEMKNT  OF  RAPPAHANNOCK  RIVER,  VIRGINIA. 

HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports. —  A  summary  of  operatic'iis  from  the  com- 
mencement of  the  work  to  the  close  of  the  fiscal  year  ended  June  30, 
1882,  will  be  found  iu  the  Report  of  the  Chief  of  Engineers  for  that  year 
page  10 1 7 ;  also  in  the  Report  for  1883,  page  802.  The  report  of  the 
survey  of  Capt.  Joseph  F.  K.  Mansfield,  made  in  1852,  will  be  found  in 
the  Repoi  t  of  the  Chief  of  Engineers  for  1874,  page  36.  In  the  same 
volume,  Part  II,  page  32,  will  be  found  the  report  of  the  survey  made 
in  1870. 

(2)  Description  of  original  condition. — The  Rappahannock  from  Fred- 
ericksburg, the  head  of  navigation,  to  the  Chesapeake  Bay  is  about 
106^  miles  in  leifgth,  measured  on  the  charts.  It  enters  Chesapeake 
Bay  110  miles  below  Baltimore.  Its  general  course  is  southeast.  Its 
width  at  Fredericksburg  is  about  300  feet,  audit  continues  narrow,  with 
two  exceptions,  namely,  at  Tobago  Bay  and  Green  Bay,  as  far  as  Occu- 
X)acia  Creek,  66J  miles  below  Fredericksburg,  where  its  fluvial  charac- 
ter disappears.  At  this  point  its  width  is  about  half  a  mile.  From  this 
point  it  ;riadually  widens  in  its  course  and  becomes,  at  its  mouth,  3J 
miles  wide.  The  tides  range  from  2J  feet  at  the  mouth  to  about  4  feet 
at  Fredericksburg. 

Freshets  are  of  short  duration,  tising  to  about  20  feet  at  Fredericks- 
burg, jind  are  but  slightly  felt  at  Port  Royal,  29J  miles  below.  (For 
table  showing  highest  water  at  Fredericksburg  for  each  month  from 
1879  to  1885,  also  for  table  of  distances,  see  Report  of  1885,  pages  971 
and  972.) 

(3)  Plan  of  improvement. — According  to  the  original  project,  the  pro- 
posed cuts  were  to  have  a  navigable  depth  of  from  9  to  10  feet  at  low 
water  with  a  width  of  100  feet  at  bottom  through  all  the  bars. 

Training-dikes  were  recommended  for  the  preservation  of  the  depth, 
but  the  m<»thod  of  construction,  position  of  the  dikes,  and  estimate  of 
cost  were  left  for  future  determination. 

In  1879  a  general  estimate  was  submitted  which  included  these  omis- 
sions and  also  the  cost  of  increasing  the  depth  and  width  of  the  chan- 
nel. It  wjvs  not  practicable  to  fix  precisely  the  location  of  the  dikes  or 
the  dimensions  of  the  cuts,  as  the  work  advanced  slowly,  and  changes 
must  ovvAW  before  the  point  of  improvement  could  be  reached.  The  con- 
venience of  a  general  estimate  is,  however,  obvious.  The  calculations 
were  based  on  a  channel  which  should  have  a  width  of  from  100  to  150 
feet  aixl  ;i  depth  of  10  feet  at  low  water  as  far  as  Port  Royal,  29^  miles 
below  Fredericksburg,  and  thence  to  the  mouth  the  channel  should  not 
be  less  than  200  feet  in  width  with  a  depth  of  not  less  than  15  feet  at 
low  water.  The  estimate  included  such  <likes  as,  at  the  time,  seemed 
necessary.  It  was  expressly  stated  that  before  beginning  the  improve- 
ment at  any  locality  a  careful  survey  and  final  plan  should  be  pre- 
pared.    The  total  cost  of  the  work  was  estimated  to  be  $291,000. 

(4)  Amount  expended  and  reHults  obtained. — From  the  adoption  of 
the  project  in  1879  to  the  close  of  the  fiscal  year  ended  June  30,  1885, 
$(i5,44o.3l  were  expended  between  Fredericksburg  and  Farley  Vale 
bars  (a  distance  of  12.0  miles)  in  dredging  119,061.8  cubic  yards  of  sand 
and  silt  and  in  the  construction  and  repair  of  dikes. 
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The  results  of  this  expenditare  up  to  June  30,  1885,  were  as  follows : 
Between  Fredericksburg  and  Parley  Vale  the  channel  had  a  depth  of 

not  less  than  8.1  feet  at  low  water,  and  a  width  of  about  100  feet  for 

12|  miles,  the  distance  improved. 
The  following  table  gives  the  results  of  the  improvement  at  each  of 

the  bars,  showing  the  depth  before  improvt^ment,  and  the  least  depth  in 

iridth  of  100  feet  at  the  close  of  the  fiscal  year  ended  June  30, 1885: 


Locality. 


Depth 

at 

low  water 

before 
improTO- 

ment. 


frederickAburg  Bar.. 
PlOocksBar 

Bernard's  Bar 

Pratt  t  Reach  Bar 


FeeU 


%ott«wood  (upper)  Bar 
Spottffwood  (lower)  Bar. 

CMtle'a  Ferrv  Bar 

Pkriej  Vale  Bar 


4.0 
7.3 

8.5 
8.3 

«.0 
6.0 

8.0 
8.0 


Least 

depth  at 

low  water, 

June  30, 

1885. 


Remarks. 


F€«L 


8.0  I 

8. 2  10  feet  conld  be  carried. 

9.4  I 

8. 1  9  feet  could  be  carried. 

a5  I 

8. 3  I  8^  feet  ooald  be  carried,. 

9.0  I 
10. 4  I  10  feet  conld  be  carried. 


The  navigable  depth  at  high  water  varied  from  12  to  15  feet  for  adis- 
UQce  of  12.6  miles  as  far  as  the  improvement'  had  advanced. 

WORK  DURING  THE  FISCAL.  YEAR  ENDING  JUNE  30,  1886. 

(5)  Dredging. — The  contract  for  dredging  under  the  appropriation  ot 
July  5,  1.^84,  assigned  to  Daniel  Constantine,  the  lowest  bidder,  at  19 
eents  per  cn\)ic  yard,  approved  May  6,  1885,  was  continued  into  the 
freseut  fiscal  year.  Work  was  begun  June  11,  1885,  and  the  contract 
tas  completed  on  Novembt* r  30, 1885. 

Cabic  yards. 

THh  total  net  excavation  under  this  contract  wa« 38, 243.  6 

Aniouut  excavated  to  June  30,  1885 3,867.8 

Tofnl  net  excavation  dnring  ^cal  year  ending  June  30,  1886 34,375.  8 

Fredericksburg  Bar. — The  deposits  in  the  turning-basin  at  the  steam- 
Wt  wlmrf  were  removed  to  a  depth  which  at  the  close  of  the  work  was 
ibout  lOJ  feet  at  low  water,  and  the  extreme  width  240  feet.  From  the 
^sin  a  channel  was  dredged  for  a  distance  of  3,920  feet,  with  a  width  of 
ft  tl'et  and  a  depth  at  low  water  of  lOJ  feet.  From  this  point  (765  feet 
felow  Uazf:l  Run)  a  channel  of  the  same  depth  and  40  feet  wide  was 
continueil  for  a  distance  of  920  feet,  and  stopped  at  th^  mouth  of  Deep 
inn. 

The  total  amount  removed  from  this  bar  during  the  year  was  19,016 
fnl>ic  yards. 

i^pottstrood  Bar  (upper  end). — The  cut  began  in  the  channel  about  400 
^i  above  Dike  No.  4,  and  was  continued  to  a  point  450  feet  below 
Kke  No.  18,  a  distance  of  2,965  feet.  For  600  feet  the  channel  was 
tade  <S0  feet  wide,  and  for  2,365  feet  it  was  made  60  feet  wide. 

The  di-pth  at  low  water  was  lOJ  feet. 

The  amount  of  dredging  on  the  bar  was  15,359  cubic  yards.  The  total 
removed  from  both  bars  during  the  year  was  34,375  cubic  yards.  All 
'fce  material  removed  was  deposited  behind  the  dikes. 
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Money  statement. 

aly  1,  ISa*),  amonnt  available $11,554  69 

nl.v  1, 1846,  aiiionut  expeudtnl  doring  fiscal  year,  exclusive  of 

lialnlities  outstanding  Jnly  1,  1885 |10, 154  83 

Bly  1, 1^86,  outstanding  liabilities 298  56 

10,453  39 

ily  1. 1886,  a  mount  available 1,101  30 

ntount  appropriated  by  act  approved  August  5, 1886 20, 000  00 

nionnt  available  for  fiscal  year  endiug  June  30,  1887 21, 101  30 

Aroonnt  (e>timated)  required  for  completion  of  existing  project 194,000  00 

Amount  t  liar  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    90, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  uf  river  and 
harbor  acts  of  1866  and  1867. 


^HVEY  OF    BAR  AT    NANZATICO    REACH  AND    TOBAGO  BAY,  RAPPA- 
HANNOCK RiyER,  VIRGINIA. 

United  States  Engineer  Office, 

Waahington^  D.  C,  July  23,  1886. 

^fi^ERAL :  I  have  the  honor  to  submit  the  following  report  of  the 

''^'^.\  of  the  bar  at  Nanzatico  Reach  and  Tobago  Bay,  in  the  Eappahan- 

l^k    Kiver,  Virginia,  made  between  the  4th  and  the  23d  of  May,  1885 : 

rj>t>ago  Bny  is  34  miles  bfelow  Fredericksburg. 

"**  *^  object  of  the  survey  was  to  ascertain  the  nature  of  the  obstruc- 

i*  t^uavigation,  and  to  obtain  the  data  necessary  for  the  determination 

^l»c  plan  of  improvement,  and  also  for  estimating  the  quantity  of 

^^^I'ial  to  be  removed  and  the  cost  of  the  work  required. 

P**o;etf. — The  original  project  for  improvement  at  this  point  contem- 

*t^js  8i'curing  a  channel  which  shall,  when  completed,  be  200  feet  wide 

.  ^>ttom  and  15  feet  deep  at  low  water. 

J^^triptUm  of  the  bar, — The  total  length  of  the  bar,  from  a  point  in 
b^  \o  foot  curve  below  Nanzatico  to  the  15  foot  curve  below  Long  Point, 
ft  5,540  feet.  A  narrow  channel,  not  less  than  10  feet  in  depth  at  low 
v^Hter,  cjin  be  carried  over  the  bar.  In  the  course  which  can  be  conve- 
ni^'iitly  followed  by  steamers  the  depth  is  8.3  feet  at  low  water,  which 
18  nuu-h  less  during  the  prevalence  of  unfavorable  winds  and  tides. 
Bt'/iiw  Long  Point  the  channel  is  narrow— 100  feet  in  width  for  distances 
wh'xiih  are  together  equal  to  2,080  feet  in  length,  and  has  the  required 
leprb  of  15  feet  at  low  water. 

Two  bays  give  an  unusual  width  to  the  river  at  this  locality. 

Nanzatico  Bay  has  a  chord  of  5,630  feet  and  is  about  the  length  of  the 
ar.  Its  versed-sine  is  2,815  feet  or  half  its  chord.  Tobago  Bay  has  a 
[lonl  of  6,100  feet  and  a  versed-sine  about  equal  to  the  length  of  its 
[lonl. 

These  bays  are  undoubtedly  a  remnant  of  the  prehistoric  condition 
r  tlif  liver,  and  to  them  the  bar  owes  its  existence.  The  least  depth  is 
mild  in  the  channel  of  Nanzatico  Bay. 

Triangulaiumft, — A  broken  base  line,  4,406.5  feet  in  length,  was  care- 
illv  DieaNured  along  the  shore  above  Long  Point. 

The  area  covered  by  the  triangles  is  1^  by  2 J  miles,  or  3 J  square  miles. 

The  sta;  ions  %vere  marked  and  witnessed  so  that  they  (*ould  be  identified. 

Current  observations, — ^These  observations  were  confined  mainly  to  the 
iiauuel,  and  were  made  with  the  object  of  determining  the  direction 
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aud  raaximaui  velocity  of  the  tides.    The  distance  traversed  by  eai;i 
float  is  shown  upon  the  chart  for  every  five  minutes. 
The  maximum  velocities  observed  are  as  follows: 

Miles  per  hoar 

Flood  tide,  1.5  feet  per  second 1.  U:  j 

Ebb  title,  1.46  feet  per  second 0.91 

The  velocities  observed  were  the  mean  of  each  vertical  section,  andi 
are  recorded  on  the  chart. 

Cro88-Hections  and  area«.-^Soundin^s  at  distances  of  10  feet  along  line] 
C-I,  and  the  areas  calculated  for  mean,  mid,  and  high  tide  are  as  fol 
lows: 


Stage  of  tide 

Mean  low  tide 

Mid-Ude 

High  tide 


Average!  vvidth 
depth.       *^Win- 


6.5 
7.5 
8.5 


Feet. 
3,430 
3.460 
3.490 


Area. 


Square/eeti 
22,64i 
25. 
28, 4e 


The  lines  of  mid-area  and  mid-volume  have  been  drawn  through  pointt^ 
which  have  been  determined  as  accurately  as  the  number  of  observa 
tions  would  permit,  and  the  lines  of  the  maximum  current  of  ebb  and] 
flood  have  been  plotted  on  the  chart,  which  is  drawn  to  a  scale  of  suVij 

Sectional  areas, — The  sectional  areas  of  the  river,  at  right  angles  to 
the  current,  have  been  calculated  from  soundings  taken  on  four  lines. 
These  lines  were  divided  into  sections  corresponding  to  the  differeni 
velocities  observed,  and  the  volumes  passing  each  section  at  ebb  an<] 
flood  Were  carefully  calculated.  The  aggregate  of  the  volumes  of  eacli] 
section  gives  the  volume  for  the  entire  area  upon  each  line. 

All  velocities  were  obtained  at  tht*  time  of  maximum. 

The  point  of  mid-volume  for  each  tide  was  calculated  upon  the  sam^ 
lines. 

The  lines  of  mid-volume  and  mid-areaobtainedintbis  way  are  believcf 
to  be  sufficiently  connect  to  determine  the  course  of  the  proposed  dikes. 

The  calculated  cross-sections  upon  four  lines  are  as  follows: 


Line  on 
chart. 


A-A' 
B-B'. 
C-C  . 
D-D'. 


Keraarkn. 


Width      '       Arpa 
at  mid-tide. iat  luid-tidc 


FeH. 

Tidal  current  of  ebb  and  flood  above  the  bar  in  the  same  path ,    2,  fj-M) 

Tidal  curreute  acro!«»  the  bar  in  different  paths  4, 950 

Tidal  currents  ju.st  b<jlow  the  bar  in  different  paths 3,  664 

Below  the  bar  and  opposite  Long  Point  the  tidul  current.**  are  in 
the  same  path 7, 420 


Square  feet\ 
22,  25i 
28, 

i  27, 51.^ 

41,31" 


Tides. — The  tides  were  observed  at  Greenlaw's  Wharf,  12  miles  be- 
low the  bar,  for  three  months,  between  December,  1884,  and  March, 
1885.  The  mean  low  water  during  the  period  of  observation  was  found 
to  be  two-tenths  (0.2)  lower  than  the  low  water  of  the  more  regular] 
summer  tides. 

A  tide-gauge  set  at  Long  Point,  whose  zero  was  the  mean  of  low 
water  of  summer  and  winter,  was  used  as  the  reference  for  all  sound- 1 
ings. 
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The  zero  of  this  gauge  was  referred  to  a  mark  on  Long  Poiut,  formed 
II  by  a  nail  driven  into  a  bench  cut  upon  an  elm  tree,  which  stands  at 
!\  high-water  mark,  al>out  350  feet  above  the  Point.    It  is  3.44  feet  above 
I  low  water. 

I      Another  bench  was  established  at  Greenlaw's  Wharf,  14  feet  ^bove 
I  the  same  plane  of  mean  low  water. 

The  range  of  tide  deduced  from  90  observations  made  between  De- 
cember, 1884,  and  March,  1885,  is  1  9  feet.    The  range  during  the  survey 
t*  deduced  from  20  observations  is  2  feet.    The  highest  tide  observed  was 
2.7  feet ;  the  lowest  was  zei-o. 

All  soundings  were  reduced  to  mean  low  water. 

These  soundings  are,  1  foot  greater  than  those  shown  on  the  Coast 
Survey  chart.  This  difference  is  probably  due  to  the  fact  that  the  sound- 
ings upon  the  chart  of  the  Coast  Survey  were  referred  to  the  zero  at 
Fredericksburg.  This  conclusion  is  drawn  from  chart  No.  523,  dat^d 
December  29,  1853,  which  represents  this  part  of  the  river  from  Tappa- 
bannock  to  Accaceek  Point. 

iSimultaneous  tide  observations. — The  height  of  the  water  surface  was 
observed  at  three  stations  at  the  same  instant,  viz : 
Station  Ko.  1,  at  the  head  of  Nanzatico  Reach. 
Station  No.  2,  just  above  Long  Point,  1  mile  below. 
Station  No.  3,  150  feet  below  Long  Point. 
Station  No.  2  was  taken  as  the  datum. 
The  levels  taken  at  high  water  at  the  same  instant  were  as  follows  : 

Feet. 

SUtioii  No.  1 0.0:^7 

Station  No.  2 0.000 

Station  No.  ;i —0.056 

No  observatioiis  were  taken  on  the  south  side  of  the  river. 

Soundings, — All  soundings  were  reduced  to  the  low  wati*r  of  the  gauge 
(Ko.  2)  just  above  Long  Point,  and  the  soundings  upon  the  lines  of  cross- 
aection  were  taken  every  10  feet  along  a  chord. 

The  bottom  was  found  to  be  for  the  most  part  of  soft  mud,  offering  no 
obstacle  to  dredging  or  pile-driving.  At  a  point  near  Raccoon  Island 
hard  sand  is  found  at  a  depth  of  21  feet  below  low  water,  and  at  the  bar 
opposite  and  below  Long  Point,  the  substratum  is  composed  of  sand  and 
gravel,  which  constitutes  the  surface. 

Borings. — Seventeen  borings  were  taken  in  the  channel  and  along  the 
probable  sites  of  t lie  dikes.  The  material  composing  the  bar  ii^l  soft  mud, 
possessing  greater  consistence  at  the  surface.  It  is  ])enetrated  without 
difficulty  to  16  feet  below  low  water.  Opposite  Long  Point,  a  stratum  of 
ooarse  gravel  and  hard  sand  makes  penetration  more  difficult.  Borings 
along  the  lines  C-Kand  D-F,  taken  with  a  view  to  determine  the  proba- 
ble penetration  of  piles  passed  through  very  soft  mud,  and  penetrated 
with  ease  to  depths  varying  from  18  to  23  feet,  or  from  20  to  30  feet  be- 
low low  water. 

Below  Eaccoon  Island  the  boring-rod  penetrated  sand  which  is  much 
harder  than  that  above  the  island.  These  borings,  indicated  upon  the 
chart  by  circlets  and  Roman  numerals,  are  given  in  a  tabulated  form 
below. 
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Table  of  borings  taken  at  Nanzatico  Reach^  Rappahannock  River,  Virginia,  May,  18^ 


fe5 


Position  of  boring;. 


1 

II 
UI 

IV 

V 

VI 

VII 

vni 

IX 
X 

XI 

XII 

XIII 

XIV 


ChADDf  I.  upper  end  of  bar . . 
Channel,  niiadl»  of  bar  — 
Channel,  lower  end  of  bar. . , 

Line  C>K,  500  feet  from  C  . 

Lino  C-K,  1,000  feet  ttom  C 
Line  C-K,  1,500  feet  from  C 
Line  C-K,  2,000  feet  tmm  C 
Line  C-K,  2.500  feet  from  C 
Line  C-K,  3,000  feet  fiona  C 
Line  (?-K.  1.000  feet  from  K 
Line  C-K,  500  feet  from  K  . . 

Line  t)-  E,  at  station  D 

Line  D-E,  500  feet  from  D 
Line  D-B,  1,000  feet  from  D. 


is 

o 


5  - 


g* 

S 

9 

Q 

A* 

FeeL 

Feet 

12 

6 

10 

6 

10 

6 

3 

20 

19 

ii 

21J 

7 

22 

9 

17 

9 

20 

II 

ISI 

4 

19 

5 

18 

3 

23 

f 

-at 

%^ 
-I 


Feet 

18 
16 
16 

23 


KlndofmateriaL  i     Remarks. 


VX  ;  Line  D-£,  1,500 feet  from  D... 
XVI  I  Une  D-E,  2,000  feet  fh)m  D. . 


XVII 


Channel  line 50-53, 100  feet  from  j 


4 

4 
144 


19 

19 
3i 


27 
29 
26 
29 
22 
22 
23 
23 
26 


28 

23 

18 


None 
....do 
do 

. .  .do 


do 
do 
do 

.<iO 

do 
du 
do 
do 
do 
do 


....do  .... 

— do 

Very  great 


Mnd. 

...do 

...  do 


.do 


1 


Stiff  mad 

do 

. .  ..do 

...  do 

—  do 

..  do 

...  do 

..-.do 

.    do 

21  feet  mnd.  2 
feet  sand  below. 


Mad  and  sand  I 

do 

Coarse  f^ravel... 


Channel  boi 
injB:>«  50  tetk 
from  trae 
of  ».t4»am^n 
On  piobabl 
lineofdikei 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
On  probabl 
line  of  dikei 
I  at  point  0 

itilaiid. 
jOn  probabl 
Iini«  of  dikei 
I  Below  fHUinc 
lOff     Lon 
'        Point. 


Freshets, — The  fresbets  which  reach  an  elevation  of  from  21  to  23  fee 
at  Fredericksburg  are  reduced  to  one- third  this  height  when  they  read 
Nanzatico.  The  gi'eatest  elevation,  according  to  Mr.  Peyton  Parkei 
which  has  been  observed  at  Greenlaw's  Wharf,  35J  miles  below  Fred 
ericksbui  g,  was  7.3  feet  above  zero,  or  about  5  feet  above  ordinary  higl 
water. 

Dumping-ground, — ^There  seems  to  be  no  convenient  water  space  whicl 
can  be  used  by  deep-draught  dum])ing-scows,  and  the  number  of  fish 
ing  stations  on  the  shore  of  Tobago  Bay  will  make  the  selection  o 
dumping  ground  for  shallow  dumpers  a  matter  of  some  diflQculty.  Sid< 
dumpers,  drawing  5J  feet  water  when  loaded,  may  be  employed  in  th< 
lower  i)art  of  the  bay  at  extreme  high  water,  but  the  extent  of  grouiu 
which  can  he  occupied  is  small.  The  dredged  material  may  be  jmli 
ciously  used  in  building  a  low-water  dike  parallel  with  the  channel  an( 
about  1,000  feet  (or  less)  distant  from  it,  and  can  be  deposited  bi*tweei 
the  Gtliand  8th  foot  curves.  It  may  be  necessary  to  i»rotect  this  dik< 
from  erosion  by  means  of  mattresses  or  sheet  piles.  Dumping  canno 
be  permitted  in  the  swash  channel  below  Long  Point,  unless  the  sab 
current  is  insufficient  to  remove  the  material. 

Results  of  the  survey. — The  object  of  the  work  so  far  accomplishef 
has  been  to  obtain,  with  as  little  cost  as  possible,  a  knowledge  of  th( 
nature  of  the  obstruction  and  sufficient  data  for  a  general  estimate  o 
the  cost  of  an  improvement  necessary  to  give  a  channel  with  a  width 
when  completed,  of  200  feet  at  bottom  and  a  depth  not  less  than  h 
feet  at  low  water. 

Causes  which  have  concurred  informing  the  bar, — The  bar  is  the  eflec 
of  several  causes,  the  chief  of  which  is  the  sudden  expansion  of  tli< 
river  upon  the  left  in  Nanzatico  Bay  and  upon  the  right  in  Tobago  Bay 
which  expansions  occur  at  a  point  where  the  river  ha^  lost  much  of  it 
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character  at  ordinary  stages.    To  this  primary  caase  are  dae  the 

1  cooperant  effects,  which  may  be  named  in  the  following  order: 

The  ebb  and  flood  tides  following  the  trend  of  the  bays  flow  on 

nt  paths  and  with  different  velocities,  the  ebb  tide  taking  the 

tico  side,  and  the  flood  tide  taking  the  Tc^ago  side  of  the  channeL 

^t  the  tarn  of  the  tide  and  in  the  vicinity  of  the  bar,  the  ebb 

t  continnes  to  ran  down  on  the  north  side  of  the  channel  for  at 

ne  hoar  after  the  flood  tide  begins  to  run  ap  on  the  sonth  side  of 

annel.    Between  these  two  carrents  slackwater  intervenes. 

he  apward  current  continues  for  two  hours  in  the  channel  after 

^ater  is  indicated  upon  the  gauge  (No.  2)  at  Long  Point ;   and 

b  current  continues  in  the  chaunel  after  the  period  of  low  water 

iring  the  rising  of  the  water  at  the  same  gauge. 

The  flood  tide  lasts  5^  hours ;  the  ebb  tide  lasts  6|  hours. 

Che  maximum  velocity  of  the  ebb  is  .99  miles  per  hour;  the  max- 

velocity  of  flood  is  1.02  miles  per  hour. 

flood  has  the  greatest  velocity;  the  ebb  has  the  longest  endurance. 

forces  are  modified  by  the  winds. 

The  highest  freshet  observed  at  1^  miles  below  Tobago  was  5  feet 

ordinary  high  water. 

ESTIMATE. 

channel  to  be  dredged  is  about  6,000  feet  in  length,  200  feet  wide, 
I  feet  deep  at  low  water. 

.mount  of  dredging  will  be  200,000  cubic  yards ;  dike  on  the  north  side  of  the 
i  for  4,000  linear  feet;  dike  on  the  south  side  of  the  channel  for  2,600  linear 
["otal  length  of  dikes,  6,600  linear  feet. 

dikes  should  reach  to  half-tide.  That  on  the  north  side  should 
t  constructed.  The  dike  on  the  south  side  can  be  completed  as 
observation  proves  it  to  be  necessary,  for  the  preservation  of  the 

The  space  behind  the  dikc^  will  afford  a  suitable  area  for  dump- 
B  material  dredged  from  the  channel. 

i  probable  that  the  improvement  will  cost  33  per  cent,  more  than 
timate  submitted  in  1879,  on  account  of  the  reduction  of  the  time 
or  to  eight  hours  per  day  instead  of  twelve  hours,  as  was  then 
le. 

survey  was  skillfully  conducted  by  Mr.  L.  B.  Orabill,  assistant 
«r,  whose  map  is  herewith  submitted. 
Very  respectfully,  your  obedient  servant, 

S.  T.  Abert,  ' 
United  States  Agent. 
'.  Gen.  John  Newton, 

Chief  of  Enginee^'Sy  U.  8.  A. 


J  7. 

IMPROVEMENT  OF  T0TU8KY  RIVER,  VIRGINIA. 
HISTORY  OF  OPERATIONS. 

Reference  to  reports. — A  report  of  a  survey,  made  March  3, 1876, 

)  found  in  the  Keport  of  the  Chief  of  Engineers  for  1881,  Part  I, 

164. 

Description  of  original  oon^^ttion.— The  Totusky  is  an  affluent  of  the 

khannock,  into  which  it  empties  35  miles  above  its  mouth.    It  is 

58  E 
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navigable  for  5  miles  to  a  point  where  it  is  crossed  by  the  coanty  bridge  ^ 
A  bar  oflf  the  month,  over  which  ^  feet  can  be  carried  at  low  water*^ 
and  a  bar  in  the  creek,  over  which  2^  feet  can  be  carried,  were  the  prin^ 
cipal  obstructions  to  navigation.    The  range  of  tide  is  1^  feet. 

(3)  Plan  of  improvemenL ^The  project  of  improvement  consist<ed  irm. 
building  a  dike  2,400  feet  long  at  Booker's  Bar,  in  the  creek,  and  in  ex:  ^ 
cavatiug  a  channel  parallel  with  it,  having  a  width  of  60  feet  and 
depth  of  8  feet  at  low  water.  No  work  was  pro])Osed  upon  the  bar  oi 
the  mouth. 

(4)  Amount  expended  and  results  obtained.— -'Sine  thousand  five  hundred 
and  ninety-nine  dollars  and  eighteen  cents  have  been  expended  in  con.  ^ 
stmcting  a  dike  2,117  feet  in  length.  The  depth  on  Booker's  Bar  haes 
increased  half  a  foot  from  the  effect  of  the  current,  but  it  will  be  necee^- 
sary  to  dredge  the  channel  as  proposed  in  order  to  obtain  the  require^l 
depth  at  once.  If  Congress  is  disposed  to  complete  the  improvement?^ 
I  would  recommend  the  appropriation  of  $12,000. 

The  following  appropriations  have  been  made : 

June  14,  1880 $2,500 

March  3, 1881 2,500 

AugU8t2, 1882 5,000 

•  ■ 

Total , 10,000 

The  work  is  in  the  collection  district  of  Tappahannock,  which  is  the  nearest  port  of 
entry.    The  nearest  light-house  is  Bowler's  Rock,  in  the  fifth  light-house  district. 


STATISTICS  OF  TRADE. 

No  response  was  received  to  the  requests  sent  out  for  a  statement  of  commercial 
statistics.  The  total  value  of  shipments  and  receipts  for  the  year  1884,  furnished  by 
Mr.  James  F.  Garland,  and  printed  in  the  Report  for  1885,  page  977,  was  |63,200. 

Money  statement  i  \ 

July  1, 1885,  amount  available $400  82 

July  1,  1886,  amount  available 400  t:J2 


(Amount  (estimated)  required  for  completion  of  existing  project 12, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1888    12, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


J  8. 

IMPROVEMENT  OF  URBANA  CREEK,  VIRGINIA. 
HISTORY  OF   OPERATIONS. 

I 

(1)  Reference  to  reports. — A  history  of  operations  to  June  30,  1882, 
will  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1882,  Part  I, 
page  1029. 

(2)  Description  of  original  condition. — This  creek  is  a  tidal  tributary 
of  the  Rappahannock,  and  for  vessels  proceeding  up-stream  is  the  only 
harbor  of  refuge  on  the  right  or  south  bank  of  the  river  for  a  distance 
of  60  miles. 
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The  obstractioDS  consisted  in  a  bar  off  the  month,  over  which  only 
6  feet  could  be  carried  at  low  water,  and  a  bar  which  contracted  the 
chaoDel  in  the  harbor. 

(3)  Plan  of  improvement — It  was  proposed  to  make  a  cut  through 
the  bar  at  the  month,  with  a  width  of  150  feet  and  a  depth  of  10  feet. 
This  plan  was  extended  in  1883  (see  Rei)ort  of  1884)  to  include  the  re- 
moval of  the  bar  in  the  harbor.  The  sand-spit  at  the  mouth  was  re-en- 
forced against  the  tides  by  a  wattled  dike. 

(4)  Results  obtained  and  money  expended. — Since  the  first  appropria- 
tion, March  3, 1879,  $  15,500  have  been  expended.  With  this  sum  58,729 
CQbic  yards  of  material  have  been  removed,  at  rates  varying  from  16  to 
30  cents  per  yard. 

At  the  close  of  the  work  the  channel  at  the  mouth  was  120  feet  wide 
ind  10  feet  deep,  and  the  channel  in  the  harbor  had  a  width  of  from  80 
to  400  feet,  and  a  depth  of  about  10  feet. 

(5)  Operations  contemplated, — With  $6,000,  which  will  complete  the 
tttimate,  the  channel  at  the  mouth  can  be  completed  to  a  width  of  150 
feet,  and  the  width  of  the  harbor  can  be  extended  Jto  400  feet. 

The  following  appropriations  have  been  made : 

March  3,  1879 $5,000 

Jnnel4, 1880 2,500 

MirchS,  1881 4.000 

Aflg.  2,1862 4,000 

Total 15,500 

Urbana  is  a  port  of  entry  in  the  collection  district  of  Tappahannock,  and  is  a  land- 
ing of  the  Rappahannock  River  boats  of  the  Weems  Line. 

Money  statement. 

July  1,  1885,  amonnt  available |68  59 

Jaly  1,  1886,  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 
ontstanding  Jnly  1,1885 40  00 

July  1, 1886.  amonnt  available 28  59 

(Amonnt  (estimated)  required  for  completion  of  existing;  project 6, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 188S      6, 000  00 
Sobmitred  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acto  of  1866  and  1867. 


STATISTICS' OF  TRADE. 


Mr.  T.  E.  Sutton  reports  the  t.otal  value  of  shipments  and  receipts  $351,500. 
(For  detailed  statement  see  Report  for  1885,  page  978<) 


J  9. 

IMPROVEMENT  OF  MATTAPONI  RIVER,  VIRGINIA. 
HISTORY  OF   OPERATIONS. 

(1)  Reference  to  reports. — A  report  and  estimate  were  submitted  May 
2,  1875.  A  full  description  of  the  part  of  the  river  which  requires  im- 
proveraeut,  about  36  miles  in  length,  and  an  account  of  the  obstructions 
to  navigation  will  be  found  in  the  Report  of  the  Chief  of  Engineers  fop 
1880,  Part  I,  page  770. 
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(2)  Description  of  original  condition. — ^Tbe  Mattaponi  Eiver  risei 
near  BowliDg  Green,  Ya.,  flows  soatheast,  and  empties  into  York  Bivei 
at  West  Point,  Ya.  It  is  navigable  for  56  miles,  and  can  be  made  navl 
gable  for  barges  for  25  miles  above  Aylett's,  the  head  of  navigation. 
From  Mardy's  Bridge  to  Aylett's  snags  obstracted  the  channel.  Fronc 
Aylett's  to  the  bead  of  Line  Tree  Bar,  a  distance  of  aboat  12J  miles,  th< 
depth  on  the  bar  varies  from  2^  to  3^  feet  at  low  water.  From  the  heac 
of  Line  Tree  Bar  to  the  month  the  least  depth  is  6  feet  at  low  water 
The  wrecks  and  snags  between  Aylett's  and  Latan^'s  have  not  been  re 
moved.    The  tide  is  from  3  to  3 J  feiet  above  low  water. 

(3)  Pl^n  of  improvement — It  was  proposed  to  remove  the  snags  an€ 
wrecks  and  to  dredge  a  channel  from  the  head  of  navigation  to  LiQ4 
Tree  Bar,  which  should  have  a  bottom  width  of  40  feet  and  a  depth  o 
5^  feet  at  low  water.  To  preserve  the  depth  in  the  channel  it  will  l> 
necessary  to  construct  dikes. 

(4)  Amended  project, — A  re-examination  of  Bobiuson  and  Latan6's  bar. 
was  made  in  1884.  The  amendments,  which  were  not  included  in  ttti 
first  estimate,  consist  in  the  recommendation  of  a  dike  at  each  bar,  tc 
give  permanency  to  the  proposed  channel. 

The  cost  of  improving  Robinson's  3ar  was  estimated  at $20, 990 

The  cost  of  improving  Latan^'s  Bar  was  estimated  at 11, 550 

$32,540 

Add  15  per  cent,  for  contingencies 4, 881 

Total 37,421 


Or  in  roand  numbers  for  the  two  bars 38, 000 

Balance  due  on  original  estimate 25, 800 

Total 63,800 

Deduct  appropriation  of  August  5,  1886 5, 000 

Amount  due  on  estimates 58,800 

From  Latan4's  Bar  to  the  mouth  of  the  river  the  depth  is  not  less 
than  5^  feet  at  low  water.  The  channel  is,  therefore,  sufficient  for  the 
present  needs  of  navigation. 

(6)  Future  operationa.^The  appropriation  of  $2,500  made  July  5, 1884, 
was  loo  small  for  economical  work  and  was  held  until  further  appro- 
priation should  be  made.  The  following  appropriations  have  been  made : 

June  14,  1880    $2,50( 

March  3,  1881 w 3,30( 

Julys,  1884 2,50C 

Total 8,30( 

The  work  is  in  the  collection  district  of  Richmond,  the  nearest  port  of  entry.    Th< 
nearest  light- house  is  Bell  Rock. 

Money  statetnent 

July  1,  1885,  amount  available $2,276  2< 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 174  Oi 

July  1,  1886,  amount  available 2,102  » 

Amount  appropriated  by  act  approved  August  5, 1886 5,000  O 

Amount  available  for  fiscal  year  ending  June  30,  1887 7, 102  d 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 58, 800  Oi 

Amount  that  can  be  profitabljr  expended  m  fiscal  year  ending  June  30, 1888  58, 800  0 
Submitted  in  compliance  with  requirements  of  seotion  2  of  river  and 
,    harbor  acts  of  1866  and  1867. 
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STATISTICS  OF  TRADE. 

Ko  statement  for  18B5  has  beeu  received. 

Total  valae  of  the  natural  products  for  1884 *. |419,700 

Total  yalae  of  the  manafactares  for  1884 231,000 

Total 650.700 

The  total  amoant  of  bnsiness  in  millb,  factories,  &o.,  for  1884,  was  338, 000.  There 
were  542  Teasels  engaged  in  trade,  with  a  total  tonnage  of  105,884  tons.  (For  details 
neReportof  1885.) 


J    10. 

IMPROVEMENT  OF  PAMUNKY.  RIVER,  VIRGINIA. 

HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports, — A  report  of  a  persoual  examiDation  of  30 
niles  of  this  river,  with  an  estimate  for  removing  the  obstraetions  to 
OAvigation,  was  submitted  May  21,  1875,  aud  will  be  found  in  the  Re- 
port of  the  Chief  of  Engineers  for  1880,  page  773.  A  history  of  opera- 
tioos  until  the  close  of  the  fiscal  year  ended  June  30, 1882,  will  be  found 
in  the  Report  of  the  Chief  of  Engineers  for  that  year.  No  work  has 
been  done  since  that  date. 

(2)  DesoriptUm  of  original  conditioii. — Pamunky  River  rises  in  Osage 
CoQDty,  flows  southeast,  and  empties  into  the  estuary  of  York  River  at 
West  Point,  Va.  Its  length  from  Hanovertown,  the  head  of  navigation, 
to  the  mouth  is  about  80  miles. 

Between  Hanovertown  and  New  Castle  Ferry,  a  distance  of  9  miles, 
tte  least  depth  on  the  three  bars  varies  from  l|  to  2^  feet  at  low  water. 

This  part  of  the  river  can  be  made  navigable  for  lighters  or  lighl- 
draught  steamers. 

Between  New  Castle  Ferry  and  Piping  Tree,  a  distance  of  about  19 
miles,  two  bars  only  require  improvement  at  the  present  time.  The  first 
of  these  is  called  Skidmore  Bar,  and  is  13  miles  below  Hanovertown. 
The  least  depth  is  5.8  feet  at  low  water,  and  in  a  narrow  channel.  The 
aeooDd  is  1^^  miles  below  Hanovertown,  and  is  called  Fox's  Bar  or 
SpriDg  Bar.    The  least  depth  at  low  water  is  5  feet. 

(3)  Plan  of  improvement — ^The  plan  of  improvement  consisted  in  re- 
BoviDg  the  logs,  trees,  snags,  and  wrecks  which  obstructed  navigation 
between  Hanovertown  and  Garlic's  Mill,  which  is  below  Piping  Tree, 
ttd  iD  dredging  through  the  bars  from  Hanovertown  to  Piping  Tree. 

Prom  Hanovertown  to  Wormley's  Landing  the  cut  will  be  3  feet  deep ; 
ftom  Wormley's  Landing  to  New  Castle  Ferry  it  will  be  5  feet  deep ; 
below  the  Ferry  the  cuts  will  be  from  6  to  7  feet  deep  at  low  water. 

(4)  Amended  project — A  survey  was  made  of  Skidmore  and  Fox's  bars 
in  1884.    (See  Report  for  1885,  pages  982  and  983.) 

Hie  cost  of  improving  Skidmore  Bar  was  estimated  at $3,846 

He  cost  of  improving  Fox's  Bar  was  estimated  at 4, 398 

Total  for  the  two  bars 8,244 

Bilancedue  on  original  estimate 12,500 

Total 20,744 

Bedoct  appropriation  of  Augast  5,  1886 5,000 

Amoant  doe  on  estimate • 15,744 
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(5)  Future  operations, — ^The  appropriation  of  August  2,  1882,  was  too 
small  for  economical  work,  and  was  retained  until  further  appropriation 
should  be  made. 

The  following  appropriations  have  been  made: 

June  14,  1880 |3,500 

March  3, 1881 2,500 

August  2,  1882 2.500 

Total 7,500 

The  work  is  in  the  collection  district  of  Richmond,  which  is  the  nearest  port  of  en- 
try.    The  nearest  light-house  is  Bell  Rock. 

STATISTICS  OP  TRADE. 

No  complete  statistical  statement  was  received  for  the  jear  1885,  but 
Mr.  Willeroy  reports  that  the  natural  products  were  below  the  average 
on  account  of  the  drought  in  the  fall  of  1884.  The  total  trade  for  1883, 
reported  by  Mr.  J.  S.  Neale,  was  $9,000,000. 

Mr.  Willeroy  reports  that  the  greatest  need  is  the  removal  of  wrecks 
of  vessels  sunk  during  the  war,  which  makes  navigation  dangerous;  and 
that  trees  have  been  blown  down  and  become  embedded  in  the  stream, 
so  that  they  have  only  3  feet  of  water  at  high  tide. 

Money  statement. 

July  1, 1885,  amount  available 1(^1,876  39 

July  1,  1886,  amount  expended  during  fisbal  year,  exclusive  of  liabilities 
outstanding  July  1,  lr85 120  00 

July  1,1886,  amount  available 1,756  39 

Amount  appropriated  by  act  approved  August  5,  1886 5, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 6, 756  39 

(Amount  (estimated)  required  for  completion  of  existing  project 15, 800  00 
Amount  that  can  be  profitably  expended  in  fiscal  yearendiug  June  30,1888    15, 800  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


J  II. 

IMPROVEMENT  OF  YORK  RIVER,  V-IRGINIA. 
HISTORY  OF  OPERATIONS. 

• 

(1)  .Reference  to  reports, — A  report  of  the  survey  of  the  bars  at  West 
Point,  Va.,  and  oflF  Potopotauk  Creek,  will  be  found  in  the  Report  of  the 
Chief  of  Engineers  for  1880,  page  897.  Work  done  since  that  date  will 
be  found  in  subsequent  Annual  Reports. 

(2)  Description  of  original  condition, — ^The  Pamunky  and  Mattaponi 
anite  at  West  Point  in  forming  the  York  River.  The  latter  then  fol- 
lows a  southeasterly  direction  for  a  distance  of  41  miles,  when  it  empties 
into  Chesapeake  Bay,  about  1<>  miles  in  a  line  north  of  Fortress  Mon- 
roe. Its  course  from  West  Point  is  noticeably  straight  for  31  miles. 
Its  average  width,  as  far  as  Yorktown,  a  distance  of  26  miles,  is  1^ 
miles.  Before  improvement,  navigation  was  obstructed  by  two  bars,^ 
one  at  West  Point,  about  2.1  miles  in  length,  the  other  at  Potopotank 
Creek,  about  2,200  feet  in  length.    The  depth  at  West  Point,  at  low 
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water  waa  15 J  feet;  the  depth  at  Potopotank  Creek  was  18 J  feet  at  low 
water.  With  the  exception  of  these  two  bars  the  depth  in  the  channel 
waa  not  less  than  20  feet  at  low  water. 

(3)  Plan  of  improvement — Three  estimates  have  been  submitted;  the 
one  ad  ipted  is  for  dredging  a  channel  400  fcQt  wide  and  22  feet  deep  at 
low  water. 

The  estimate  amonnted  to  $256,000. 

(4)  Amount  expended  and  results  obtained. — Up  to  Jane  30,  1885, 
$67,833.31  were  expended  in  dredging  403,429  cubic  yards  of  material. 

At  Potopotank  Creek  58,809  cubic  yards  of  material  were  dredged  in 
1880  and  1881,  at  the  rate  of  15  cents  per  cubic  yard,  which  gave  a  chan- 
nel 105  feet  wide  and  22  feet  deep  at  low  water.  At  West  Point  344,620 
cubic  yards  were  dredgcil  from  October  4, 1881,  to  June  30,  1885,  at 
rates  vaiying  from  8J  to  16  cents,  ave  a  channel  with  an  average 

width  of  150  feet  and  a  least  depth       j.»^  feet. 

(5)  Work  done  during,  the  fiscal  year  ending  June  30, 1886. — This  work 
was  done  by  dredging  under  contract.  The  contract  with  Thomas  P. 
Morgan,  approved  December  6,  1884,  was  completed  on  November  23, 
1885.  From  June  30,  1885,  to  the  completion  of  the  contract  87,421  cu- 
bic yards  were  removed  at  8J  cents  per  cubic  yard.  The  total  dredg- 
uig  under  this  contract  was  163,338  cubic  yards. 

The  dumping-ground  extended  from  below  GoflPs  Point  to  1,200  feet 
below  Golder's  Creek.  The  depth  of  the  water  upon  the  ground  before 
the  material  was  deposited  varied  from  3  to  7.5  feetM  low  water.  An 
examination  was  made  in  June,  18S6,  of  the  movements  of  the  currents 
of  ebb  and  flood,  in  order  to  determine  the  relation  which  they  bear  to 
the  deposits  observed  near^  the  confluence  of  the  M attaponi  and  Pa- 
munky  rivers  and  at  the  lower  end  of  the  new  channel.  The  upper  of 
these  deposits  is  near  Buoy  No.  1 7,  about  5,400  feet  below  the  steam- 
boat landing  at  West  Point,  and  the  lower  deposit  is  at  the  turn  of  the 
channel  near  Buoy  No.  13,  about  10,100  feet  below  the  same  landing. 

Further  examination  should  be  made  of  the  effect  of  the  Mattaponi 
and  Pamunky  rivers  when  loaded  with  sediment. 

These  examinations  can  be  conducted  during  the  progress  of  the 
work,  and,  when  completed,  will  supply  the  data  for  determining  the 
best  method  to  be  adopted  to  remove  or  diminish  the  deposit  in  the 
channel. 

A  solution  of  the  question  can  be  reached  at  an  early  day  if  the  chan- 
nel is  promptly  completed  with  the  width  and  depth  mentioned  in  the 
project. 

The  following  appropriations  have  l)een  made : 

JaDel4,  1880 $10,000 

March  3,  1881 ; 25,000 

Aagn8t2,  1882 25,000 

July  5,  1884 20,000 

Total.... 80,000 

OrifpDal  estimate 256,000 

AmoQDt  appropriated '. 80,000 

Due  on  estimate 176, 000 

Dedact  amonnt  appropriated  by  act  appro  fed  August  5,  1886 18, 750 

Balance  due  on  estimate. . .' 157, 250 

The  work  is  in  the  collection  district  of  Richmond,  Va..  which  is  the  nearest  port 
of  entry.    The  nearest  light-house  is  Bell  Rock,  in  the  fifth  light-house  district. 

A.chart  of  the  bar  at  West  Point,  Va.,  accompanies  this  report. 
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Money  Statement 

July  1,  1885,  amonat  available $12,166  69 

Jaly  1, 1886.  amoant  expended  dariog  fiscal  year,  exclasive  of 

liabilities  oatstanding  Jaly  1, 1885 $10,764  69 

Jaly  1,  1886,  oatstanding  Uabilities 82  61 

10,847  30 

July  1,  1886,  amoant  avaUable 1,319  39 

Amoant  appropriated  by  act  approved  Augnst  5, 1886 18,750  00 

Amoant  available  for  fiscal  year  ending  Jane  30,  1887 20, 069  39 

(Amount  (estimated)  reaaired  for  completion  of  existing  project 157, 250  00 
Amoant  that  can  be  prontably  expended  in  fiscal  year  ending  Jane  30, 1888    90, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

STATISTICS  OF  TRADE. 

No  statement  of  trade  has  been  received  for  the  year  1885.    The  totals  of  value  are 

{»robably  slightly  greater  than  those  stated  in  the  Report  for  1884,  of  which  the  fol- 
owing  IS  a  summary. 


Kstnnl  prodacto. 
Manafaotures 


Trade  by  water. 


$17. 015, 828 
10,269,700 


Trade  by  ralL 


$17, 71S.  718 
1, 457, 500 


Capitel. 

Amoant 
boalDeas  in  1884. 

imia.  fliotorlee.  baalneM  hoaMa.  Sw  -,.^,,,,-,,,--.r--TT-.T.-T t-, t 

1270,500 

$3,067,600 

Feseels  engaged  in  trade  during  1884. 


Steam. 
Sail... 


Total. 


Nomber. 

Total  tons. 

• 

4M 
214 

454.400 
85.600 

708 

540,000 

Oreateat 
draaght. 


FMt, 


22 


The  above  summary  of  report  of  statistics,  furnished  by  Mr.  £.  Wilkinson,  includes 
the  trade  of  the  Piedmont  Air  Line  Railroad,  centering  at  West  Point,  its  terminus; 
and  also  cord- wood,  railroad-ties,  and  sumac  shipped  from  the  Mattaponi  and  Pamunky 
livers. 


J    12. 

IMPROVEMENT  OF  CHICKAHOMINY  RIVER,  VIRGINIA.' 

HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports, — ^The  report  of  a  personal  examiDation,  with 
an  estimate  for  improvement,  will  be  found  in  the  Keport  of  the  Chief 
of  Engineers  for  1875,  Part  II,  page  170. 

An  estimate  for  improving  the  bar  at  the  month  was  submitted  in 
1882.    (See  Report  for  1882,  page  1041.) 

(2)  Description  of  original  condition. — ^The  Chickabominy  River  rises 
in  Henrico  County,  Virginia,  12  miles  northwest  of  Richmond ;  flows  . 
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soatbeast,  and  empties  into  the  James  Biver  40  miles  from  the  mouth, 
and  near  Newport  News.  Its  length  from  Forge  Bridges  to  the  James 
is  about  44  miles.  Between  Forge  Bridges  and  Windsor  Shades  the 
navigation  is  confined  to  lighters,  and  the  chief  obstruction  at  the  time 
of  survey  consisted  of  snags  and  logs.  At  Windsor  Shades,  19  miles 
below  Forge  Bridges,  the  depth  was  4.5  feet.  At  Old-Fort  Bar  it  was 
about  5  feet,  and  at  Binn's  Bar,  22  miles  from  Forge  Bridges,  the  depth 
at  low  water  was  4  feet.  Thence  no  obstruction  is  encountered  until  the 
bar  at  the  month  is  reached. 

Over  this  bar  11  or  12  feet  could  be  carried  at  low  water  in  the  year 
1882. 

The  depth  is  influenced  by  the  wind. 

(For  table  of  distances,  see  Report  for  1885.) 

(3)  Plan  of  improvement, — It  was  proposed  to  improve  the  river  for  19 
miles  between  Forge  Bridges  and  Windsor  Shades  by  removing  the  logs, 
trees,  and  snags,  and  subsequently,  if  required  by  increase  of  trade,  to 
drt^lge  a  channel  through  the  bars.  No  estimate  was  submitted  for 
this  part  of  the  improvement.  It  was  also  proposed  to  cut  a  channel 
trough  the  bars  at  Windsor  Shades,  Old  Fort,  and  BiUn's.  with  a  width 
of  100  feet  and  a  depth  of  8  feet  at  low  water.  The  improvement  was 
to  be  made  at  the  mouth  of  the  river  by  cutting  a  channel  through  the 
Ihut  with  a  width  of  200  feet  and  a  depth  of  15  feet. 

(4)  Amount  expended  and  results  obtained, — Ten  thousand  dollars 
have  been  expended  at  Windsor  Shades,  Old  Fort,  and  Binn's  bars,  and 
$5,000  at  the  mouth;  making  a  total  of  $15,000. 

With  this  ,sum  45,197  cubic  yards  of  material  were  removed  from 
Windsor  Shades,  Old  Fort,  and  Binn's  bars,  at  an  average  rate  of  about 
14.5  cents  per  yard,  and  19,859  cubic  yards  were  removed  from  the  bar 
at  the  mouth  at  22^  cents  per  cubic  yard. 

At  Windsor  Shades  the  cut. was  made  with  a  width  of  100  feet  and  a 
depth  of  from  8  to  9  feet  at  low  water.  At  Old  Fort  Bar  a  cut  was 
dredged  to  a  width  of  100  feet  and  a  depth  of  from  8  to  9^  feet ;  but 
by  filling  at  the  side  the  width  has  since  been  reduced  to  75  feet.  At 
Binn's  Bar  the  original  width  of  cut  was  200  feet,  but  subsequently  was 
reduced  by  the  caving  of  the  sides  of  the  cut  to  160  feet.  The  depth  is 
from  7^  to  8^  feet  at  low  water.  A  cut  was  made  through  the  bar  at 
the  mouth,  with  a  width  of  90  feet,  a  depth  of  14  feet,  and  a  length  of 
1,800  feet.    No  work  has  been  done  since  1883. 

(5)  Future  operations. — The  cut  at  the  mouth  should  be  made  200  feet 
wide,  as  originally  projected,  and  the  channel  through  the  bar  above 
should  have  the  dimensions  proposed. 

The  estimate  for  tbe  bars  in  the  river  amounted  to $11,000 

The  eetimate  for  the  bar  at  the  mouth  amounted  to .18,000 

Total. 29,000 

Amoant  appropriated  to  June  30, 1886 15,000 

Balance  due  on  estimate 14, 000 

Amoant  appropriated  by  act  approved  August  5,  1886 4,000 

Balance  due  on  estimate 10, 000 

The  following  appropriations  have  been  made : 

June  13,  1878 1 f5,000 

Hirch  3,  1879 1,000 

June  14,  1880 2,000 

March  3,  18"<1 2,000 

Aogoat2,  1882 6,000 

Amount  appropriated  to  June  30,  1886 15,000 
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The  work  in  in  the  collection  district  of  Richmond^  which  \h  the  nearest  port  of 
•entry.  The  nearest  light-house  is  Deep  Water  Shoal  iight-honse,  in  the  fifth  light- 
house district. 

Money  statement 

Amount  appropriated  by  act  approved  August  5,  1886 $4, 000 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000 
Amount  that  can  be  prolitably  expended  in  tiscal  year  ending  June  30, 18^.     10, 000 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and  harbor 
acts  of  1866  and  1867. 


STATISTICS  OP  TRADE, 

Mr.  C.  Perkins  reports  the  number  of  steamers  engaged  in  trade,  2 ;  with  greatest 
draught,  5  feet ;  sail  vessels,  50 ;  with  greatest  draught,  12^  feet.  Total  value  of  ship- 
ments and  receipts,  $460,000. 

Mr.  Perkins  adds:  **  The  principal  trade  is  in  wood,  ties,  and  lumber.  The  vessels 
arriving  here  have  difficulty  in  crossing  the  bar  just  below  Biuu's  Wharf,  and  the  bar 
lust  above  Osborne's.     I  would  advise  the  deepuuing  of  these  points  to  12  feet  water." 

Note. — ^The  depths  given  above  probably  refer  to  high  water. 


J  13. 

IMPROVEMENT  OF  STAUNTON  RIVER,  VIRGINIA,  BETWEEN   RANDOLPH 

STATION  AND  BROOK  NEAL. 

HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports, — A  report  of  an  examiuation  of  the  Staunton 
Biver,  between  Randolph  Station  (formerly  Roanoke)  and  Brook  Neal, 
will  be  found  in  the  Report  of  the  Chief  of  En^neers  for  1879,  part  1,  p. 
622.  A  report  of  a  survey  and  estiraat^es  will  be  found  in  the  Report  for 
1880,  p.  780.  For  history  of  operations  since  that  date  see  subsequent 
Annual  Reports. 

(2).  Original  condition. — The  principal  source  of  the  Staunton  is  not 
far  from  the  Peaks  of  Otter,  in  Bedford  County,  Virginia.  Its  length  is 
about  200  miles.  It  unites  at  Clarksville  with  the  Dan  River,  and  the 
stream  thus  formed  is  called  the  Roanoke. 

The  part  of  the  river  under  consideration,  between  Randolph  Station, 
on  the  Richmond  and  Danville  Railroad,  and  Brook  Neal,  is  about  31^* 
miles  in  length.    (For  further  description  see  Report  for  1885,  pages  989 
and  990.) 

(3)  Plan  of  improvement, — According  to  the  original  plan,  it  was  pro- 
posed to  employ  spur-dikes  and  rock  excavation  to  make  a  channel  not 
less  than  35  feet  wide  and  2  feet  deep  at  low  water.  The  estimate 
amounted  to  $68,700. 

(4)  Amount  expended  and  results  obtained  to  June  30ylSS5. — The  amount 
expended  to  June  30,  1885,  was  $25,069.  This  expenditure  has  resulted 
in  making  about  18  miles  of  the  river  navigable  for  small  steamers. 

(5j  Work  during  the  fiscal  year  ending  June  30, 1886. — Active  opera- 
tions began  July  7  and  closed  August  31,  1885,  when  the  overseer  was 
transferred  to  the\Dan  River  improvement.  A  channel  35  feet  wide  at 
bottom  and  2  feet  deep  at  low  water  was  cut  through  the  following  shoals: 
Britton's,  Wesley's,  Dennis's,  Rice's,  Michael's,  and  Bruce's.  The  ex- 
cavation through  Kirkpatrick  Shoal  (23^  miles  above  Randolph)  was 
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mpleted  as  far  as  Slide  Bock,  where  work  should  be  resumed  next 
[isoD.  A  small  amouut  of  work  was  left  uudoue  at  the  foot  of  Bruce  s 
loal. 

Seven  huiidreil  aud  fiftyseveu  cubic  yards  of  rock  were  removed  from 
e  chanoel. 

From  the  begiuuiug  of  operations  in  1880  a  channel  has  been  cut 
roagh  the  bar  between  Randolph  and  Kirkpatrick  Shoal  (23^  miles), 
itb  a  bottom  width  of  35  feet,  and  a  depth  of  2  feet  at  low  water. 
The  mean  level  of  the  water  surface  during  six  or  seven  months  is 
om  2  to  3  feet  above  low  water,  which  gives  a  depth  during  this  pe- 
od  of  from  4  to  5  feet. 

For  the  .listance  of  3  miles  above  Randolph  the  improvement  is  made 
y  wing-dams,  and  for  20^  miles  the  improvement  has  been  made  by  rock 
Ecavation. 

From  the  present  condition  of  the  channel  it  is  believed  that  dams 
ill  uot  be  needed  at  many  of  the  localities,  which,  at  the  time  of  sur- 
fty,  seemed  to  require  their  assistance  in  order  to  preserve  the  depth. 
L  resurvey  will  be  necessary  before  the  question  can  be  finally  decided. 
During  the  year  ending  June  30, 1886,  a  steamer  has  been  constructed 
)  ply  between  Randolph  and  Brook  Neal,  aud  has  made  several  sue- 
3ssful  trips.  The  plant  is  in  fair  condition,  and  is  moored  at  Cole's 
erry,  under  a  competent  watchman. 

(6)  Remarks. — The  season  for  working  in  the  river  commences  on  June 
aud  closes  November  1.  (For  further  remarks  see  Report  for  1885, 
age  990.) 

A  profile  of  the  Staunton  River,  from  Brook  Neal  to  Roanoke  Station, 
[lowing  work  completed  up  to  end  of  fiscal  year,  June  30, 1886,  accom- 
auies  this  report. 
The  following  appropriations  have  been  made: 

arch  3,  1879 $5,000 

uie  14,18H0 7,500 

arcba,  ItWl 5,000 

ngust  2.  18c<2 5,000 

aly  5,1884 5,000 

Appropriations  to  June  30, 1886 27, 500 

rifj^ioal  estimate ^ 68,700 

ppropriations  to  June  30, 1886 $27, 500 

y  act  approved  August  5,  1886 5, 000 

32, 500 

mount  due  on  estimate 36,200 

Money  statement. 

aly  1, 1885,  amount  available t:^,  431  00 

aly  l,lr:^,  amouut  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1885 $1,695  38 

aly  1,1886,  outstanding  liabilities 30  00 

1.725  38 

aly  1, 188<>,  amount  available 705    2 

mount  appropriated  by  act  approved  An  gust  5, 1886 5, 000 

mount  available  for  fiscal  year  ending  June  30, 1887 t 5, 705  o2 

Amount  (estimated)  required  for  completion  of  existing  project 36,200  ^ 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    20, 000    ^"^ 
SQbmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acto  of  1866  and  1867. 
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STATIBTICS  OF  TRADE. 

Mr.  Brace  writes,  in  response  to  a  request  for  statistics  of  trade : 

"  While  I  am  unable  to  give  you  accurate  information  which  could  be  relied  on  as 
to  the  trade  of  tbe  Staunton,  I  will  state  that  a  stem-wheel  steamer  85  feet  long,  to 
run  on  the  river,  is  now  nearly  completed,  and  no  stronger  evidence  could  be  fur- 
nished of  our  faith  in  tbe  future  trade  of  our  river  or  of  the  great  benefit  which  the 
Government  has  conferred  on  us  by  improving  its  navigation. 

»  '<  Charles  Bruce." 

The  following  letter  was  subsequently  received : 

**  I  have  made  several  successful  trips  with  our  steamer  Jean  up  the  Staunton  River. 

1  find  that  your  plans  and  work  have  been  a  success  to  improve  the  river  for  a 
steamer.  This  gives  great  relief  to  a  large  section  of  Virginia,  as  along  the  Staunton 
River  is  one  of  the  best  sections  of  the  State,  and  the  people  nave  been  cut  off  from 
any  outlet. 

''You  failed  to  stake  off  tbe  channel  you  made,  and  until  it  is  done  we  cannot 
make  any  time  with  the  steamer,  as  tbe  channels  cross  tbe  river  so  often,  with  walls 
on  both  sides  in  some  places.  When  the  water  is  over  them  we  cannot  al  ways  keep 
in,  and  there  is  danger  of  running  on  the  walls,  as  they  are  sharp  rocks,  and  will  soon 
cut  in  the  boat. 

''  If  you  will  send  and  have  the  channel  staked  off,  I  will  furnish  the  steamer  to  your 
men,  and  help  them  all  I  can.  It  will  not  take  more  than  ten  days,  as  one  side  of  the 
walls  will  do,  as  we  could  always  see  one  side  and  know  that  the  channel  is  30  feet 
wide.  My  plan  for  staking  it  off  would  be  to  take  a  rod  of  iron  1  inch  (in  diameter) 
and  4  feet  long,  drill  a  hole  2  feet  deep  on  tbe  side  of  tbe  wall,  and  leave  the  rod  eut 

2  feet,  with  a  2-incb  bead  on  the  end.  The  boat  will  ruu  in  2  feet  of  water,  and  when 
the  IK  ater  is  over  the  iron  rods  we  could  run  over  tbe  walls :  tbe  rods  being  only  2  feet 
above  tbe  water;  in  high  water  nothing  will  hurt  them,  but,  of  course,  this  is  Just 
my  idea. 

''As  I  do  not  know  what  plan  for  staking  off  the  channel  will  be  best,  and  do  not 
wish  to  dictate  auy,  I  will  do  all  I  can  to  help  in  any  plan  you  may  think  best. 
"I  hope  you  will  give  this  important  matter  your  attention; 

"  I  have  no  doubt  that  Congress  will  give  you  |10,000  for  work  on  the  river  this  year. 
"Please  send  me  a  map  of  the  river. 
"  Yours,  very  respectfully, 

"A.  J.  Taylor." 


J   14. 

IMPROVEMENT  OF  STAUNTON  RIVER,  VIRGINIA,  BETWEEN  BROOK  NEAL 

AND  PIG  RIVER. 

HISTORY  OF  OPERATIONS. 

(1)  Reference  to  reports. — A  report  of  a  reconnaissance  and  estimates 
of  the  part  of  the  Staunton  which  lies  between  Brook  Keal  and  Pig 
Elver  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1882, 
page  1047.  A  more  careful  examination  of  the  part  of  the  Staunton  be- 
tween Pig  Biver  and  the  bridge  of  the  Virginia  Midland  Railroad  will 
be  found  in  the  lieport  for  1883,  page  827. 

(2)  Description  of  original  condition, — The  distance  from  Pig  River  to 
Brook  Neal  is  about  52  miles;  the  descent  is  221  feet,  and  the  average 
fall  i>er  mile  4.3  feet.  Between  these  points  the  width  varies  from  150  to 
350  feet.    The  valley  through  which  it  flows  is  from  J  to  1  mile  wide. 

The  least  depth  on  the  shoals  is  about  fonr-t«nths  of  a  foot  at  low 
water,  but  the  river  is  navigated  by  batteaus  in  ordinary  stages.  The 
bottom  of  the  river  is,  for  the  most  part,  of  solid  rock,  and  the  gravel- 
bars,  which  are  occasionally  found,  no  doubt  rest  on  rocky  beds. 

Freshets  rise  to  the  height  of  from  20  to  30  feet. 

(3)  Plan  of  improvement, — ^The  object  proposed  by  the  improvement  was 
to  remove  the  obstacles  to  batteau  navigation  by  employing  spur-dikes, 
chiefly  to  reduce  the  slope  of  the  water  above,  and  by  excavating  rock 
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[rom  the  channel  with  the  object  of  gaining  depth  as  well  as  of  redacing 
tit^e  slope. 

The  estimate  for  improving  the  river  between  Pig  Biver  and  the  rail- 
road bridjse,  about  23|  miles,  is  $34,000. 

The  estimate  for  improving  that  part  of  the  river  between  the  rail- 
road bridge  and  Brook  Neal  was  based  npon  a  reconnaissance  made 
pfithout  instruments,  and  should  be  revised  after  a  careful  instrumental 
mrvey. 

The  width  of  the  proposed  channel  above  the  railroad  bridge  is  14 
feet,  with  a  depth  of  2  feet  at  low  water. 

(4)  Amount  expended  and  results  obtained. — Two  thousand  dollars,  ap- 
propriated Augast  2, 1882,  were  expended  in  making  a  cut  through  the 
rocks  at  Clement's  Falls,  just  above  the  railroad  bridge,  and  at  Brown 
uid  Tuck's  shoals,  which  are  between  7  and  8  miles  below  Pig  Biver. 

The  channel  at  Clement's  Falls  is  now  20  feet  wide  and  1^  feet  deep 
It  low  water.  At  Brown  and  Tuck's  shoals  the  channel  is  now  about  14 
feet  wide  and  1^  feet  deep  at  low  water. 

These  operations  extended  over  a  distance  of  about  15  miles. 

The  total  number  of  yards  of  rock  removed  is  535,  at  a  cost  of  $2.80 
per  cubic  yard. 

Money  statement, 

Fnly  1,  1885,  amoant  available $105  21 

Faly  1, 1886,  amoant  available 105  21 

Lmoant  appropriated  by  act  approved  August  5,  1886 5, 000  00 

Lmount  available  for  fiscal  year  ending  Juue  30,  1887 5,105  21 

'Amoaiit  (stimated)  required  for  completion  of  existing  project. 27, 000  00 

Amountthatcanbeprofitablyexpendedinfiscal'year ending Jane30, 1888    27,000  00 
Submitted  in  compliance  "with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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J   15. 
IMPROVEMENT  OF  DAN  RIVER,  VIRGINIA  AND  NORTH  CAROLINA. 

HISTORY  OP  OPERATIONS. 

(1)  Reference  to  reports, — The  report  of  a  survey  from  Danbury,  N".  C, 
to  Danville,  Ya.,  will  be  fouud  in  the  Report  of  the  Chief  of  Eng^iueers 
for  1879,  Part  I,  page  662,  and  in  the  Report  for  1880,  Part  1,  page  788. 

The  Report  of  the  survey  from  Danville  to  Clarksville  will  be  found 
in  the  Report  for  1880,  page  794.  A  history  of  operations  up  to  June 
30, 1882,  will  be  found  in  the  Report  for  that  year. 

Id  the  Report  for  each  of  the  succeeding  years  will  be  found  the  his- 
tory of  operations  bince  that  date. 

(2)  History  of  original  condition. — The  Dan  River  rises  near  Buffalo 
Knob,  in  Patrick  County,  Virginia.  From  Danbury  to'Danville  the  dis- 
tance is  a  little  more  than  78  miles ;  dividing  this  distance  into  two 
sections  at  Madison,  the  distance  from  Danbury  to  Madison  is.  28.39 
miles,  and  the  descent  10.24  feet  per  mile,  a  rate  of  descent  not  to  be 
overcome  for  purposes  of  navigation,  except  by  means  of  locks  and 
dams.  From  Madison  to  Danville  the  distance  is  49.81  miles,  and  the 
average  descent  2.82  feet  per  mile,  a  rate  of  descent  which  makes  im- 
provement possible  by  means  of  spur-dikes  and  rock  excavation.    Im- 
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provemeDt  by  this  means  is  practicable,  since  the  descent  is  not  coi 
centrated  at  a  few  localities. 

(3)  Flan  of  improvement. — The  channel  now  being  excavated  for  bs 
teaux  is  16  feet  in  width,  and  2  feet  in  depth  at  low  water. 

(4)  Amount  expended  and  results  obtained  up  to  June  30, 1 885. — Twenty 
eight  thousand  one  hundred  and  eleven  dollars  and  ninety-nine  ceutJt 
were  expended  on  the  improvement  of  5^  miles  (nearly)  of  channel  abov^ 
Danville. 

(5)  Work  done  during  the  fiscal  year  ending  June  30,  1886. — One  hun- 
dred and  twenty -five  cubic  yards  of  rock  were  removed  from  the  chan.- 
nel. 

Dam  No.  1,  at  Long  Wall,  was  extended  160  feet,  and  Dam  No.  6,  a*!: 
the  lower  end  of  Bull  Sluice,  was  extended  103  feet. 

The  plant  has  been  moored,  and  the  property  belonging  to  the  Frenctm. 
Broad  Ki\  er.  North  Carolina,  has  been  stored  at  Wilson's  Ferry  undexr 
the  charge  of  a  watchman. 

A  resurvey  was  made  of  seven  shoals  at  the  following  localities : 


No. 


I. 

n. 

ni. 

IV. 

V. 

VI. 

VII. 


DesigDfttion* 


Slink's  Shoftl 

Three  Island  Shoal. 

£aele  Falls.  : 

Galloway's  Ford  — 
Tan  Yard  Shoal  . . . 
Cow  Ford  Shoal.... 
Ware's  Shoal 


Miles  aboTi 
Danville. 


47.5<» 
44.75 
80.00 
35.25 
20.50 
16.50 
15.00 


From  the  beginning  of  the  improvement  up  to  June  30,  1886,  a  chan- 
nel has  been  cut  through  all  the  bars  between  Danville  and  Wilson's 
Ferry  (5 J  miles)  with  a  width  of  16  feet  and  a  depth  of  IJ  feet  at  low- 
water.  To  complete  this  part  of  the  improvement  according  to  the 
original  design  Dam  No.  1  at  the  head  of  Long  Wall  should  be  ex- 
tended 120  feet.    Sufficient  rock  has  been  quarried  for  this  object. 

(6)  Future  operations. -^When  active  operations  are  resumed  work 
should  commence  at  Glass  and  Butter  Spring  shoals,  between  8  and  9 
miles  above  Danville. 

These  shoals  constitute  the  next  serious  obstruction  encountered  in 
ascending  the  river. 

(7)  Remarks. — The  season  for  working  in  the  river  commences  on 
June  I  and  closes  on  Novenjber  1.  (For  further  remarks,  see  Report 
for  1885,  page  995.) 

The  following  appropriations  have  been  made : 

June  14, 1880 $10,000 

March  3,  1881 H,000 

Augusta,  1882 7,500 

July  5.1884 5,000 

Amount  appropriated  to  June  30,  1886 .30,500 

The  estimate  amounted  to 52,000 

Amoui\t  appropriated  to  June  30,1886 $30,500 

Amount  appropriated  by  act  approved  August  5, 1886 : 

Improving  Dan  River,  Virginia 10,000 

Improving  Dan  River,  North  Carolina v 10,000 

50, 500 

Amount  due  on  estimate 1,500 


Jfc«j™j 

SaU 

••      • 

tid  pQ  v2  49  2 
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A  profile  of  the  Dan  Biver,  from  Danville  to  the  head  of  Long  Shoal, 
showing  work  completed  up  to  end  of  fiscal  year  ending  June  30,  1886, 
accompanies  this  report. 

Money  statemenU 

Jnly  1,1885,  amonnt  available $2,388  01 

Joly  1, 1886,  amount  expended  during  fiscal  year,  exclusiye  of 

liabilities  outstanding  July  1,  1885 $1,699  86 

July  1,1886,  outstanding  liabilities 40  00 

1, 739  86 

July  1,1886,  amount  available 648  15 

Amount  appropriated  by  act  approved  August  5, 1886 20, 000  00 

Amonnt  available  for  fiscal  year  ending  June  30, 1887 20, 648  15 

• 

(Amount  (estimated)  required  for  completion  of  existing  project 5, 000  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  1, 500  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


STATISTICS  OF  TRADE. 

In  reoponse  to  a  request  for  commercial  statistics,  Dr.  Thomas  L.  Sydnor,  of  Dan- 
ville, Va.,  writ-es  as  follows : 

"  The  Dan  River  improvement  has  not  yet  extended  far  enough  above  Danville  to 
develop  the  trade.  Nearly  all  the  receipts  during  the  past  year  have  been  wood. 
When  the  improvement  shall  have  extended  10  or  15  miles  further,  there  will  be 
opened  a  large  section  of  country  which  has  no  convenient  railroad  depot,  and  will 
Bend  to  Danville  immense  snp[ilies  of  wood  and  sawed  lumber,  receiving  in  return 
probably  several  hundred  tons  of  ^uano.  A  large  supply  of  guano  was  held  in  this 
place  in  the  spring  for  this  section,  but  obstructions  in  the  river  prevented  the 
bateaux  from  going  up.  A  small  steam  tug  is  now  on  the  stocks,  and  will  be  launched 
ss  soon  as  the  channel  is  opened  a  few  miles  further." 


J  i6. 

IMPROVEMENT  OF  ROANOKE  RIVER,  NORTH  CAROLINA,  BELOW  WELDON. 

HISTORY  OP  OPERATIONS. 

(1)  Reference  to  reports. — An  estimate  for  improving  the  river  between 
Plymouth  and  Weldon  will  be  found  in  the  Report  of  the  Chief  of  En- 
gineers for  the  year  1872,  page  726.  In  the  Report  of  the  Chief  of  En- 
gineers for  1879,  Part  I,  page  624,  will  be  found  a  summary  of  operations 
previous  to  this  time.  Subsequent  reports  will  be  found  for  each  year. 
The  report  of  a  survey  made  in  1883  will  be  found  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1884,  page  1022. 

(2)  Description  of  original  condition, — The  Roanoke  is  formed  by  the 
confluence  of  the  Dan  and  Stauntou  rivers  at  Clarksville,  Va. ;  thence 
to  Weldon  the  distance  is  68|  miles. 

From  Weldon  to  the  mouth  of  the  Roanoke  at  Albemarle  Sound  the 
distance  is  129^  miles.  Tbe  general  course  of  this  part  of  the  river  is 
southeast.  Steamboats  occasionally  reach  Weldon  at  high  water,  but 
Caledonia,  25  miles  below,  is  regarded  as  the  head  of  light-draught  (3^ 
feet  at  low  water)  steam  navigation. 

(For  further  remarks  see  Report  for  1885,  page  996.) 
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(3)  Plan  of  improvement. — ^In  the  report  of  1872  it  was  proposed :  (1) 
To  remove  the  wrecks,  logs,  trees,  snags,  and  dangerous  rocks ;  (2)  to 
construct  longitudinal,  dikes  at  all  the  sandbars.    • 

For  maintaining  a  channel  5  feet  deep  at  low  water,  the  cost  was  es- 
timated at  $269,S}0.  For  maintaining  a  channel  8  feet  deep  at  low 
water,  the  cost  was  estimated  at  $519,000.  This  expenditure  was  not 
recommended.  In  the  report  of  1884  the  improvement  of  Big  and 
Little  Becky  bars  w^is  recommended  after  the  removal  of  snags,  which 
are  brought  down  each  year  by  the  Dan  and  Staunton  rivers. 

The  present  project  is  limited  to  the  removal  of  snags,  and  to  a  care- 
ful survey  for  the  purpose  of  determining  the  best  method  of  improving 
some  of  the  bars,  particularly  Big  and  Little  Rocky  bars.  The  amount 
required  for  building  the  plant  for  removing  suags  and  logs  and  for 
surveying  Big  and  Little  Rocky  bars  is  $20,000.  An  expenditure  for 
the  removal  of  snags  should  be  made  when  needed..  The  trade  of  the 
river  is  very  important,  and  the  small  amount  of  money  expended  in 
removing  suags  will  be  a  great  benefit  to  navigation. 

(4)  Amount  expended  and  results  obtained. — Between  March,  1871,  and 
June,  1874,  $45,000  were  expended  in  removing  rocks,  snags,  logs,  and 
wrecks.  After  a  suspension  of  nine  years,  an  appropriation  of  $5,000 
was  made  August  2,  1882,  wbich  was  expended  in  completing  the  im- 
provement of  Indian  Highland  Bar.  This  work  has  proved  to  be  sat- 
isfactory. 

The  appropriation  of  $3,000,  made  July  5,  1884,  was  retained  until 
further  appropriations  should  be  made,  the  sum  being  regarded  as  too 
small  for  economical  work. 

(5)  Work  done  during  the  fiscal  year  ending  June  30,  1886. — No  work 
has  been  done  during  the  year. 

Money  statement, 

July  1,  1885,  amount  available * |3,300  24 

July  1,  1886,  amount  available 3,300  24 

Amount  appropriated  by  act  approved  August  5,  1886 20, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 23, 300  24 

f  Amount  (estimated)  required  for  completion  of  existing  project 4, 000  00 

I  Amounttbatcanbeprofitablyexpendedinfiscalyear  ending  June  30,1888      4,000  00 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 


STATISTICS  OF  TRADE. 

The  following  letter  was  received  from  Capt.  A.  M.  Walker,  of  North  Carolina,  in 
reply  to  a  request  for  statistics : 

**  In  reply  to  yours  of  the  26th  ultimo  (February,  1886),  I  would  respectfully  suggest 
Capt.  £.  K.  Latham  as  a  suitable  person  to  undertake  the  service.  If  you  will  ad- 
dress a  letter,  with  forms,  &c.,  to  him  in  my  care,  I  will  attend  to  its  prompt  delivery 
and  may  be  able  to  assist  him  tro  some  extent  in  the  work. 

'*I  am  thoroughly  satisfied  that  after  the  bars  aud  snags  have  once  been  removed, 
a  suitable  snag-boat,  judiciously  managed,  say  every  alternate  year,  would  be 
amply  sufficient  to  keep  the  navigation  in  good  condition.  The  steadily  increasing 
trade  to  and  from  the  Roanoke  River  shoald  at  least  be  a  warranty  to  the  Govern- 
ment for  such  an  appropriation.'' 
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Capt.  £.  R.  Latham,  maater  steamer  Meteor,  R.  N.  and  B.  S.  B.  Co.,  furnished  the 
following  statement : 


yatunU  producU, 


BaeoB,  be«f  and  other  eattle  ^ 

C<M)) 

Cotton 

BbItj  prodacU,  eggs,  and  poaltry. 

Fioh  KM  oyster*    

Fmits  sad  furs 

Grain  

Harseaaad  males 

HaT 

Hidea  

Iron  (bar,  pig;  and  scrap) 

Lard 


Potatoes,  peas,  beans,  peanuts,  &c 

KaOroiiddes 

Stares  and  barrel  timber 

Tobacco  

Worf 

Uadasaifled 


$511, 
10. 
2,500, 
62, 
35. 
6. 
30. 
25. 
75, 
25, 

11. 
40, 
25, 
45. 
5, 
25, 
25, 

1. 
10, 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


Total ,  8.466,000 


Mam^fadurei. 

Agricultural  machines  and  implements. 

Com  meal 

Drugs  and  chemicals 

Fermisers 

Flour 

Furniture , 

Groceries 

Hardware 

Leather 

Liquors , 

Mill  machinery 

Machinery  (other  than  agricoltnrsland 

mill) 

Mill  feed 

Wagons,  carriages,  Sec 

Woven  fiibrics , 

Total 


$80,000 
6,000 

26,000 
300,000 
800,000 

26,000 
300,000 

26,000 

6,000 

200,000 

25,000 

26,000 

5.000 

50,000 

600,000 

1,820.000 


The  number  of  vessels  enga^^ed  in  trade  is  35,  with  a  greatest  dranght  of  7\  feet. 

Bosinees  for  the  last  yearhas  been  dull,  on  account  of  the  small  crop  and  low  prices 
of  cotton.* 

If  nothing  else  can  be  done  toward  the  improvement  of  the  Roanoke  River,  I  would 
suggest  the  cutting  off  of  the  overhanging  trees,  which  cause  a  vast  deal  of  damsge 
to  the  steamers  plying  up  and  down. 

The  taking  up  of  the  snags  and  logs  would  also  greatly  a<1d  to  the  improvement. 

£.  R.  Latham. 

Pltmouth.  N.  C,  April  12,  1886. 


J  17. 

IMPROVING  FRENCH  BROAD  RIVER,  NORTH  CAROLINA. 


HISTORY   OF    OPERATIONS. 

(1)  Re/erenoe  to  reports. — A  report  and  estimate  for  improving  the 
part  of  the  river  between  Brevard  and  Big  Buck  Shoals,  in  Buncombe 
and  Henderson  counties,  North  Carolina,  will  be  found  in  the  Eeport 
of  the  Chief  of  Engineers  for  1878,  page  525. 

An  estimate  for  improving  the  part  of  the  river  between  Smith's 
Bridge  and  the  foot  of  Long  Shoal,  made  in  accordance  with  the  act 
of  August  2, 1882,  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1883,  page  832. 

A  history  of  operations,  showing  the  progress  of  the  improvement 
since  1878,  will  he  found  in  the  Annual  Reports  of  each  year. 

The  reports  of  1882  and  1883  give  condensed  statements  of  opera- 
tions. 

(2)  Description  of  original  condition. — Th  Ferench  Broad  River  rises 
near  Caesar's  Head,  a  spur  of  the  Balsam  Mountain,  in  Transylvania 
County,  North  Carolina.    The  general  course  of  the  part  of  the  river 

•The  value  of  the  cotton  crop  in  lcJ83,  as  reported  by  Capt.  A.  M.  Walker,  was 
$6,250,000. 
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now  under  consideration,  as  far  as  Asheville,  is  northeast.    (For  fuller 
description  see  Report  for  1885,  pa^e  997.) 

The  total  distance  from  Wilson's  Fish  Trap  to  Smith's  Bridge  by  the 
line  of  survey  is  48.35  miles.  The  total  descent  from  Wilson's  Fish 
Trap  is  130.94  feet. 

(3)  Plan  of  improvement. — The  first  appropriations  were  applied  to 
the  improvement  of  the  river  between  Brevard  and  Big  Buck  shoals. 
After  the  removal  of  the  logs  and  trees  it  was  proposed  to  construct 
spur-dikes,  and  to  excavate  a  channel  through  the  ledges  of  rock  which 
formed  the  bars.  Under  the  act  of  August  2, 1882,  appropriating 
$5,000,  the  same  method  of  improvement  was  extended  from  Long 
Shoal  to  Smith's  Bridge.  The  two  projects  were  identical  in  their  gen- 
eral features,  and  contemplated  makiag  channels  35  feet  wide  and  2^ 
feet  deep  at  low  water  between  Brevard  and  Big  Buck  shoals,  and  30 
feet  wide  and  2^  feet  deep  from  Smith's  Bridge  to  Long  Shoal. 

The  cost  of  improvement  from  Wilson's  Fish-trap  to  Big  Buck  shoals  was 

estimated  at $46,000 

The  cost  from  Long  Shoal  to  Smith's  Bridge  was  estimated  at 76, 000 

Total 122,000 

(4)  Amount  expended  and  results  obtained  to  June  30^  1886. 

Aggregate  of  estimates $122,000 

Expended  above  Big  Buck  Shoals |38,000 

Expended  below  Long  Shoal ^ 5,000 

43, 000 

Dae  on  estimates 79,000 

Of  this  snm  about  $8,000  is  due  on  the  estimate  for  the  part  of  the 
river  above  Big  Buck  shoals,  and  $71,000  for  the  part  of  the  river  be- 
tween Long  Shoal  and  Smith's  Bridge. 

About  26  miles  of  the  river  between  Brevard  and  Big  Buck  shoals, 
and  4^  miles  above  Smith's  Bridge  have  been  improved,  making  a  total 
of  30|  miles  of  improved  channel. 

The  work  will  be  continued  above  or  below  Big  Buck  Shoals  as  may 
be  directed  by  Congress. 

The  appropriation  should  be  divided  as  follows  : 

From  Bfevard  to  Big  Buck  shoals $8,000 

From  the  foot  of  Long  Shoal  to  Smith's  Bridge 32,000 

Appropriation  needed  for  the  year  ending  June  30,  1888 40, 000 

Money  statement, 

July  1,  1885,  amount  available .' $211  77 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 52  00 

July  1,  1886,  amount  available... 159  77 

i  Amount  (estimated)  required  for  completion  of  existing  prmect 79, 000  00 
Amount  that  pan  be  proncably  expended  in  fiscal  year  ending  June  30, 1888    40, 000  00 
Submitted  in  compliance  with  requirementi^  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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J  l8. 

examination  of  the  aqueduct  bridge  across  the  potomac 
river  at  georgetown,  district  of  columbia. 

United  States  Engineer  Office, 

Washington  J  D.  C,  May  4,  1886. 

General.  :  I  have  the  honor  to  sabniit  my  report  of  an  examination 
of  the  Aqaeduct  Bridge  over  the  Potomac  River  at  Georgetown,  D.  C, 
made  in  obedience  to  the  order  of  the  Chief  of  Engineers,  dated  Feb- 
ruary 26, 1886,  and  in  compliance  with  a  resolution  of  tlife  Senate,  which 
is  as  follows : 

In  the  Senate  of  the  United  States, 

February  25,  1886. 

Rr9olvedj  That  the  Secretary  of  War  be  directed  tu  cause  to  bo  made  a  carefal 
•xamination  of  the  Aqueduct  Bridge  at  Georgetown,  and  report  it«  present  condition, 
•specially  as  to  its  safety  for  or«linary  travel  when  the  aqueduct  is  filled  with  water. 
Attest: 

Anson  G.  McCook. 

Secretarjf, 

• 

A  brief  statement  of  the  enactment  relating  to  the  legal  status  of  the 
Aqaeduct  Bridge  will  be  found  in  my  report  dated  May  25, 1881  (House 
Ex.  Doc.  156,  Forty-seventh  Congress,  first  session),  in  the  remarks  upon 
the  fourth  proviso  of  the  act  of  March  17  of  the  same  year. 

That  part  of  the  legislative  history  of  the  Aqueduct  Bridge  wliich 
be^^ins  with  the  authority  of  the  present  lessees  dates  from  the  act  of 
the  general  assembly  of  the  State  of  Virginia  passed  on  the  16th  day 
of  May,  1866.  By  this  act,  for  the  annual  rent  of  $1,000,  Henry  H. 
Wells,  Philip  Quigley,  and  William  W.  Dungan  became  the  lessees  for 
the  period  of  ninety-nine  years.  Under  their  authority  and  at  their 
expense  the  bridge  was  completed  March  19,  1868,  and  was  declared  a 
legal  structure  by  act  of  Congress  approved  July  27,  1868.  (See  Stat- 
utes at  Large,  vol.  15,  page  231.)  This  act  consists  of  a  preamble  and 
seven  sections,  which  are  substantially  as  follows : 

The  preamble  states  that,  by  act  of  Congress  of  May  26,  1830,  the 
Alexandria  Canal  Company  was  incorporated,  and  authorized  to  con- 
stmct,  operate,  and  maintain  a  canal  from  Georgetown,  in  the  District 
of  Columbia,  to  Alexandria,  in  the  State  of  Virginia,  with  an  aqueduct 
across  the  Potomac  Eiver  at  Georgetown ;  and,  further,  that,  by  an  act 
of  the  General  Assembly  of  the  State  of  Virginia  (February  16,  1866), 
the  Board  of  Public  Works  was  authorized  to  unite  with  the  corporate 
authorities  of  the  city  of  Alexandria  in  making  disposition  of  the  Alex- 
andria Canal ;  and  by  joidt  vote  of  the  Board  of  Public  Works  and  by 
the  vote  of  a  majority  of  the  stockholders  of  the  said  canal  company 
the  president  and  directors  of  the  said  canal  company  were  empowered 
and  directed  to  lease  the  said  canal  for  the  period  of  ninety-nine  years ; 
and  that,  on  the  16th  day  of  May,  1866,  the  said  president  and  directors 
did  grant,  lease,  and  convey  the  said  canal,  its  aqueduct,  locks,  banks, 
lands,  gates,  and  property  of  all  description  to  Henry  H.  Wells,  Philip 
Quigley,  and  William  W.  Dungan. 

Section  1  declares  the  aqueduct  to  be  a  legal  structure. 

Section  2  authorizes  and  empowers  the  lessees  to  maintain  and  op- 
erate said  aqueduct,  and  also  to  erect,  build,  operate,  and  maintain  upon 
and  over  the  stone  piers  upon  which  the  aqueduct  now  rests  a  bridge 
for  the  passage  of  persons,  animals,  and  vehicles. 
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Secciou  3  euipovirers  the  lessees  to  lay  out  and  operate  a  railroad  across 
said  bridge. 

Sec.  4.  And  be  it  further  enacted,  Thatasaoou  as  the  Chief  Eafirineer  of  the  Army 
shall  certify  to  the  Secretary  of  War  that  the  said  bridge  is  so  far  completed  as  to  be 
ready,  fit,  and  coaveuieut  for  the  passage  of  persons,  animals,  and  vehicles,  the  said 
lessees,  and  their  legal  representatives  may  demand,  have,  and  receive,  in  advance, 
the  following;  tolls,  to  wit :  For  any  foot  passenger  crossing  on  said  bridge,  2  cents ; 
for  any  horse,  mule,  or  jack,  any  ox,  or  other  horned  cattle,  5  cents;  for  any  vehicle 
drawn  by  one  animal,  15  cents ;  drawn  by  two  animals,  25  cents ;  drawn  by  fonr  ani- 
mals, 35  cents,  but  no  extra  charge  shall  be  made  for  the  driver  of  such  vehicle  ;  for 
any  hog,  sheep,  or  other  live  creature,  1  cent ;  which  cirtificate  shall  be  pnbli8he<l  for 
throe  weeks  in  two  daily  )>apers  in  the  city  of  Washington  at  the  expense  of  the  com- 
pany :  Provided^  however.  That  it  shall  be  lawful  for  said  lessees  to  commute  those  rat«s 
to  persons  requiring  yearly  passes.  •  •  »  Provided,  however.  That  said  bridge  is 
open  and  free  for  the  passage  of  troops  and  munitions  of  war  by  the  United  States 
without  charge  or  compensation  or  any  kind. 

Sec.  5.  Ana  be  it  further  eiiaoted,  That  in  case  the  bridge  shall  not  be  fully  completed 
within  five  years  from  the  passage  of  this  act,  then  this  act  shall  be  null  and  void. 

Section  6  prohibits  the  lessees  from  granting  exclusive  privilege  or 
rights  to  any  corporation. 

Sec.  7.  And  be  it  further  enacted,  That  the  right  is  hereby  reserved  to  Congress  to 
amend,  alter,  or  repeal  this  act. 
Approved  July  27,  1868. 

As  before  stated,  the  bridge  was  completed  March  19,  1868 ;  the  cer- 
tificate required  by  section  4  of  the  above  act  was  issued  January  9, 
1869,  in  a  letter  by  General  A.  A.  Humphreys,  Chief  of  Engineers,  ad- 
dressed to  the  Hon.  J.  M.  Schofield,  major-general  and  Secretary  of  War. 
By  this  certificate  the  bridge  was  declared  *'  ready,  fit,  and  convenient 
for  the  passage  of  persons,  animals,  and  vehicles,"  and  the  leasees  were 
authorized  'Ho  demand,  have,  and  receive,  in  advance,"  the  tolls  as 
specified  in  section  4  above  quoted. 

GENERAL    DESOEIPTION  OP  THE  BRIDGE  AS  COMPLETED  MARCH   19, 

1868. 

The  piers  of  the  aqueduct,  constructed  to  carry  the  Chesapeake  and 
Ohio  Canal  across  the  Potomac  River,  were  built  under  the  direction 
of  Capt.  William  TurnbuU,  Corps  of  Topographical  Engineers,  and  are 
composed  of  heavy  blocks  of  gneiss,  quarried  aboiit  one  mile  below  the 
Little  Falls  Bridge,  on  the  Potomac ;  each  pier  has  an  ice-breaker  of 
cut  granite,  quarried  in  Sandy  Bay,  Massachusetts.  Between  the  abut- 
ments are  eight  piers,  about  110  feet  between  the  faces  at  the  top ;  every 
third  pier  (two  in  all)  is  16  feet  wide  at  top ;  the  remaining  six  piers 
are  7  feet  wide.  The  top  of  each  pier  is  about  30  feet  above  ordinary 
high- water  mark.  According  to  the  first  design  the  superstructure  was 
to  be  of  stone  arches,  but,  for  reasons  of  economy,  a  trough  of  kyanized 
wood  was  substituted,  of  the  pattern  designed  by  Colonel  Long,  of  the 
Topograjjhical  Engineers. 

The  aqueduct  was  used  by  the  Government  during  the  war,  the  water 
being  drawn  from  the  trough,  and  a  roadway  laid  upon  the  floor.  This 
bridge  becoming  much  decayed,  its  place  was  supplied  by  the  lessees, 
who  built  the  presrMit  structure,  which  is  a  Howe  truss,  strengthenea 
by  arch  ribs. 

The  trough  of  the  aqueduct  and  the  tow-path  rest  on  the  lower  chord, 
and  a  highway  bridge  and  foot-path  rest  on  the  upper  chord. 

Upon  each  of  the  narrow  piers  the  arch-ribs  of  one  span  abut  against 
the  arch  ribs  of  the  next  span,  a  wrought-iron  plate  being  inserted  be- 
tween them;  over  the  abutment  piers  the  arch-ribs  abut  against  skew- 
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backs  of  Georgia  pine.  At  the  north  end  three  Howe  trusses  span  the 
canal  and  connect  the  roadway  of  the  bridge  with  one  of  the  streets  of 
Georgetown  (Bridge  street);  at  the  south  end  a  trestle  bridge  connects 
the  roadway  with  the  Virginia  shore. 

REPORT   OF  AN  EXAMINATION  CONCLUDED  MARCH   16,   1886. 

In  making  the  examination  a  hatchet  was  used  to  sound  the  timber, 
and  a  pick  and  augur  were  employed  to  penetrate  all  such  places  as  iBx- 
bibited  signs  of  decay.  The  condition  of  the  parts  will  now  be  given 
in  the  same  order  as  that  aclopted  in  the  report  of  April  14,  1884. 

For  convenience  of  description  I  have  divided  the  bridge  into  three 
general  parts,  beginning  at  the  north  end  :  First,  the  Georgetown  ap- 
proach; second,  the  aqueduct  proper;  and,  third,  the  Virginia  approach. 

GEORGETOWN  APPROACH. 

This  approach  consists  of  three  parts,  viz : 

Feet.  In. 

(1)  Ad  abutmeut  and  two  stringers,  5  inches  by  12  inches,  with  cross-plank- 

iug  from  M  or  Bridge  street  to  truss  over  canal 25    0 

(2)  Three  trusses  spanning  the  Chesapeake  and  Ohio  Canal ^    107    9 

(3)  A  si^ries  of  trestles  extending  to  the  aqueduct  proper,  and  supporting 

the  roadway 173    0 

Total 305    9 

It5  condition  will  now  be  given  : 

(1)  The  abutment  is  in  fair  condition. 

(2)  The  trusses  are  strong  and  in  good  condition,  but  the  floor  beams, 
6  by  12  inches  in  cross  section,  resting  on  the  lower  chords,  and  sup- 
porting the  carriage-ways  and  foot-paths,  are  in  very  bad  condition. 

The  defective  floor-beams  are  given  below  in  order,  beginning  from 
he  Georgetown  end : 

FLOOR-BEAMS  OF   EAST   ROADWAY. 

No.    3,  rott«u  6  inches  in  depth  at  end. 

No.    4,  rotten  3  inches  in  depth  at  end. 

No.    5,  rotten  4  inches  in  depth  at  end. 

No.    H,  rotten  5  inches  in  depth  at  end. 

No.    7,  rotten  6  inches  in  depth  at  end. 

No.    e>,  rott«n  entirely  through  at  end. 

No.    9,  rotten  6  inches  in  depth  at  end. 

No.  10,  rotten  6  inches  in  depth  at  end. 

No.  11,  rotten  4^  inches  in  depth  at  end. 

No.  12,  rotten  4  inches  in  depth  at  end. 

No.  13,  rotten  entirely  through  at  end. 

No.  15.  rotten  entirely  through  at  end. 

No.  17,  rotten  entirely  through  at  end. 

No.  19,  rotten  entirely  through  at  end. 

No.  21,  rotten  6^  inches  in  depth  at  end. 

No.  22,  rotten  half  cross-section  at  end. 

No.  23,  rotten  4  inches  iu  depth  at  end. 

No.  24,  rotten  4  inches  in  depth  at  end. 

No.  25,  rotten  entirely  through  at  end. 

No.  26,  rotten  two- thirds  cross-section  at  end. 

No.  27,  rotten  5^  inches  in  depth  at  end. 

No.  28,  rotten  entirely  through  at  end. 

No.  29,  rotten  4  inches  in  depth  at  end. 

No.  30,  rotten  6  inches  in  depth  at  end. 

One  inner  brace  at  Georgetown  end  of  truss  rotten  3  inchec  in  depth. 
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No. 
No. 
No. 
No. 
No. 
No. 

No.  11, 
No.  14, 
No.  17, 
No.  20, 
No.  21, 
No.  23, 
No.  27, 
No.  29, 
No.  30, 
No.  33, 


FLOOR*  BEAMS  OF  WEST  ROADWAY. 

rotten  entirely  through  at  end. 
rotten  10  inches  in  depth  at  end. 
rotten  6  inches  in  depth  at  end. 
rotten  6^  inches  in  depth  at  end. 
rotten  2  inches  in  depth  at  end. 
rotten  8  inches  in  depth  at  end. 
rotten  2  inches  in  depth  at  end. 
rotten  4  inches  in  depth  at  end. 
rotten  5^  inches  iu  depth  at  end. 
rotten  3|  inches  in  depth  at  end. 
rotten  10  inches  in  depth  at  end. 
rotten  1  inch  in  depth  at  end. 
rotten  10  inches  in  depth  at  end. 
rotten  3|  inches  in  depth  at  end. 
rotten  5  inches  iu  depth  at  end. 
rotten  4  inches  in  depth  at  end. 


(3)  The  trestles  are  in  good  condition,  bat  require  slight  repairs. 

AQUEDUCT  PROPER. 

The  elevation  and  plan  in  the  drawing  (A)  present  a  view  from  the 
^est  looking  down  stream. 

Eeference  is  made  by  figures  to  panel  points ;  the  even  numbers  refer 
o  the  lower  chord ;  the  odd  numbers  refer  to  the  top  chord. 

This  division  contains  the  roadway  and  aqueduct  beneath  it,  and  each 
ipan  is  constructed  of  wood,  of  the  pattern  known  as  the  Howe  truss. 
X  is  composed  of  two  trusses,  an  up-stream  truss  and  a  downstream 
russ.  Each' truss  is  between  two  arch-ribs,  making  four  arch-ribs  in 
^ach  span.  Each  arch-rib  is  composed  of  four  pieces,  except  the  up- 
itream  rib,  which  has  five  pieces. 

There  are  nine  spans.  The  average  length  of  each  chord  is  116.84  feet; 
he  total  length  between  extreme  angle  blocks  is  1,064  feet. 

The  following  statement  includes  the  counter-braces,  which  were  omit- 
ed  in  the  report  of  1884.  The  dangerous  effect  of  the  moving  load  upon 
hese  braces  is  neutralized  when  the  bridge  carries  its  load  of  water, 
yi  timbers  were  examined  which  exhibited  to  the  ear,  when  they  were 
lounded,  or  to  the  eye  some  indication  of  deterioration.  Many  defective 
imbers  may  have  escaped  examination. 

The  condition  of  the  various  parts  as  ascertained  by  the  examination 
s  as  follows : 

FIRST  SPAN. 

I 

Down-stream  truss  and  arch. 

At  2,  end  of  first  and  third  pieces  of  inner  and  third  piece  of  outer  arch-rib  rotten. 

At  2,  4,  and  J,  fourth  piece  of  arch-rib  rotten. 

At  4,  angle- block  broken. 

At  6,  outer  brace  rotten  2  inches  in  depth ;  counter  worthless,  old,  and  cut  away  at 
md. 

At  12,  counter  loose. 

At  13,  first,  second,  and  third  pieces  of  arch-rib  rotten  3  iuches  in  depth ;  angle- 
ilock  crushed. 

At  14,  third  piece  of  cord  rotten. 

At  17,  fourth  piece  of  iuuer  arch-rib  rotten  5  inches  in  depth;  angle-block  broken. 

At  18,  carriaji^e-beam  rotten. 

From  18  to  20,  fourth  piece  of  inner  and  outer  arch-ribs  badly  rotten. 

Up-stream  truss  and  arch. 

At  2,  first,  second,  and  third  pieces  of  arch-rib  rotten  ;  three  posts  rotten. 

At  4,  carriage-beam  weather-cracked  and  rotten  ;  fourth  piece  of  arch-rib  rotten. 
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From  5  to  11,  first  and  second  pieces  of  chord  rotten  2  and  3  inches  in  depth. 

At  6,  first  and  second  pieces  of  chord  slightly  rotten. 

From  6  to  8,  first  piece  of  arch-rib  rotten. 

At  8,  10,  and  12,  carriage-beams  rotten,  split,  or  defective. 

At  10,  counter  too  short ;  does  not  reach  angle-block. 

At  12,  coanter  lacks  6  feet  of  reaching  chord. 

At  13,  foarth  piece  of  chord  rotten  3  inches  in  depth. 

At  14,  all  pieces  of  chord  slightly  rotten. 

At  15  and  17,  angle-blocks  broken. 

At  20,  second  piece  of  arch-rib  crushed ;  fonrth  piece  rotten. 

SECOND  SPAN. 

Doivn'9tream  truss  and  arch, 

■ 

From  3  to  5,  third  piece  of  arch-rib  rotten. 

At  4,  carriage-beam  split  and  rotten ;  angle-block  broken.  » 

From  4  to  6,  first,  second,  and  third  pieces  of  arch -rib  rotten  and  shaky. 

At  5,  fourth  piece  of  arch-rib  rotten. 

At  7,  second  and  third  pieces  of  arch-rib  rotten  4  inches  in  depth. 

From  7  to  9,  fourth  piece  of  arch-rib  rotten. 

At  8,  counter  worthless ;  old  timber. 

At  10,  counter  rotten. 

From  10  to  12,  second  and  third  pieces  of  chord  rotten. 

At  12,  fourth  piece  of  chord  rotten ;  both  counters  rotten. 

At  13,  suspension  block  crushed. 

From  13  to  19,  fourth  piece  of  arch-rib  rotten  and  shaky. 

At  14,  second  and  fifth  pieces  of  chord  rotten  ;  timber  and  counter  defective. 

At  15  and  18,  angle-blocks  broken . 

At  16,  first  piece  of  outer  arch-rib  crushed ;  second  and  third  pieces  of  chords  rot- 
ten. 

At  18,  third  piece  of  chord  and  third  and  fourth  pieces  of  inner  arch-rib  rotten  2 
inches  in  depth. 

Up-stream  truss  and  arch. 

At  1,  first  piece  of  chord  rotten  halfway  through. 
At  2,  outer  poet  rotten  ;  side  of  arch-rib  rotten. 

From  2  to  4,  top  piece  of  arcb-rib  rotten  3  inches  in  depth ;  old  and  split. 
At  3,  second  piece  of  chord  rotten  4  inches  in  depth. 
At  5,  6,  15,  and  17,  angle-blocks  broken. 
At  5,  first  piece  of  chord  rotten  4  inches  in  depth. 

From  7  to  11,  second  piece  of  chord  rotten  3  inches  in  depth.  • 

From  9  to  13,  top  piece  of  arch-rib  cracked,  rotten,  and  cut  into. 
At  10,  outer  brace  rotten  3  inches  in  depth  and  weather-cracked  ;  counter  rotten  at 
foot. 
At  10, 12,  and  18,  carriage-beams  old  and  rotten. 
At  13,  first  and  third  pieces  of  chord  rotten  3  and  4  inches  in  depth. 
At  14,  outer  brace  rotten  2  inches  in  depth. 
At  15,  top  piece  of  arch- rib  rotten  4  inches  in  depth. 
At  16,  outer  brace  half  section  rotten. 
At  17,  first  piece  of  chord  rotten  3  inches  in  depth. 
At  18,  angle-block  crushed. 

THIRD   SPAN. 

Dawn-Stream  truss  and  arch. 

At  2,  outer  post  rotten  at  foot. 

From  2  to  8,  first  piece  of  chord  old,  rotten,  and  weather-cracked. 
At  3,  4,  fi,  6,  and  7,  angle-blocks  broken. 

From  7  to  11,  top  piece  of  arch-rib  badly  rotten  and  weather-cracked. 
At  10,  under  side  of  chord  crushed  into  and  rotten. 

At  12,  third  piece  of  chord  rotten ;  chord  somewhat  crushed  between  angle-block 
and  gib-plate. 
At  13,  inside  of  outer  arch-rib  rotten  where  braces  cross. 
From  13  to  15,  first  piece  of  chord  weather-cracked  and  rotten. 
At  15,  outer  brace  old  and  rotten. 
From  14  to  16,  second  piece  of  chord  rotten. 
At  16,  counter  broken. 
At  20,  top  piece  of  inner  arcb-rib  rotten. 
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Up-stream  truss  and  arch. 

From  2  to  4.  first  piece  of  arch-rib  rotten ;  fifth  piece  rotten  entirely  through. 

At  3,  5,  6,  7, 16,  and  18,  angle-blocks  broken. 

At  4,  second  piece  of  chord  rotten  3  inches  in  depth. 

At  6  and  18,  carriage-beams  rotten  and  weather- cracked. 

At  7,  second  piece  of  chord  rotten  4  inches  in  depth. 

At  8,  out«r  brace  rotten  5^  inches  in  depth. 

At  9,  first  piece  of  chord  rotten  6  inches  in  depth. 

From  9  to  11,  first  and  third  pieces  of  chord  rotten  3  inches  in  depth. 

From  9  to  13,  top  piece  of  arch-rib  rotten  entirely  through. 

At  12,  both  counters  very  poor ;  cracked  and  sections  small . 

From  13  to  15,  first  and  third  pieces  of  chord  rotten  from  3  to  4  inches  in  depth. 

At  15,  top  piece  of  outer  arch-rib  rotten  5  inches  in  depth.        • 

At  18,  third  piece  of  chord  rotteu  2  inches  in  depth ;  inner  brace  rotten  4  inches  in 
depth. 

At  20,  first  piece  of  chord  rotten  3  inches  in  depth  ;  three  braces  rotten  3  inches  in 
deptji ;  inner  post  rotten  6  inches  in  depth. 

FOURTH  SPAN. 

Down-stream  truss  and  arch. 

At  1,  both  posts  shaky. 

At  2,  timber  skew-back  crushed ;  third  piece  of  arch-rib  rotten. 
At  3,  5,  7,  10,  12,  and  15,  angle- blocks  broken  ;  at  10,  badly  crushed. 
At  4,  inner  side  of  arch- rib  rotten ;    carriage-beam  weather-cracked  and  rotten ; 
timber  of  both  braces  old,  weather  cracked,  and  defective. 
At  5,  fourth  piece  of  chord  shaky. 
At  6,  third  and  fourth  pieces  of  chord  rotten. 

From  7  to  15,  top  piece  of  arch-rib  old,  weather-cracked,  and  rotten. 
At  18,  under  side  of  carriage-beam  rotten  and  crushed. 

Up-stream  ti'uss  and  arch. 

At  2,  fifth  piece  of  outer  arch-rib  and  whole  of  inner  arch-rib  rotten ;  about  half 
section  of  inner  brace  rotten  ;  inner  post  partly  rotten. 

From  2  to  4,  second  piece  of  chord  rotten  6  inches  in  depth ;  fourth  piece  half  sec- 
tion rotten. 

At  5,  top  piece  of  arch-rib  rotten  5  inches  in  depth. 

At  6,  chord  lacks  4  inches  of  cross-section. 

At  7,  8,  and  14,  angle-blocks  broken. 

At  8,  second  piece  of  chord  rotten  6  inches  in  depth  ;  third  piece  of  chord  rotten  3 
inches  in  depth. 

From  9  to  11,  first  and  third  pieces  of  chord  rotten  2  and  3  inches  in  depth. 

From  9  to  13,  top  piece  of  outer  arch-rib  very  defective. 

At  10,  counter  4  feet  short  of  reaching  chord. 

At  10  and  14,  carriage-beams  rotten  and  weather-cracked. 

At  12.  third  piece  of  chord  rotten  5  inches  in  depth ;  fourth  piece  rotten  3  inchee 
in  deptn. 

From  13  to  15,  top  pieces  of  outer  and  inner  arch-ribs  rotten  and  cracked. 

At  14,  outer  brace  rotten  entirely  through. 

At  16,  both  braces  rotten  5  inches  in  depth. 

From  18  to  20,  fourth  piece  of  chord  and  inner  post  rotten;  fourth  piece  of  innei 
arch-rib  rotten  half-way  through. 

At  20,  in  outer  arch- rib  at  end,  first  piece  rotten  half-way  through  ;  second  and 
third  pieces  wholly  rotten;  fourth  piece  four-fifths  of  section  rotten;  fifth  piece 
slightly  rotten. 

FIFTH  SPAN. 

Downstream  truss  and  arch. 

At  3,  4,  5,  7,  13,  and  15,  angle-blocks  broken. 
At  G,  outside  brace  slightly  rotten ;  counter  lacking. 
From  6  to  10,  fourth  piece  of  chord  rotteu. 
From  7  to  15,  top  piece  of  arch-rib  old  and  rotten. 
At  8,  outer  brace  rotten  3^  inches  in  depth. 
At  10,  blocking  on  carriage-beam  rotten. 

At  11,  second  piece  of  chord  rotteu  5^  inches  in  depth ;  inner  brace  shaky  and  rot 
ten. 


i^ 
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At  12,  second  and  fourth  pieces  of  chord  rotten  3^  inches  iu  depth. 
From  13  to  15,  top  piece  o%  inner  arch-rib  rotten  and  shaky. 

At  14,  carriage-beam  rotten ;  second  and  third  pieces  of  chord  rotten  2^  inches  in 
depth. 

Up'Btream  truss  and  arch. 

I 

At  2,  onter  post  out  of  place  ;  second,  third,  and  fourth  pieces  of  arch-rib  rotten  4  to 
6  inches  in  depth. 

From  2  to  4,  first  and  second  pieces  of  chord  rotten  3  to  3^  inches  in  depth. 

At  3,  4,  5,  6,  15,  and  18,  angle- blocks  broken. 

At  6,  8,  10,  and  Id,  carriage- beams  old,  weather-cracked,  and  rotten. 

At  8,  counter  rotten  at  foot. 

At  10,  gib-plate  crushed  into  chord. 

At  12,  one  counter  5  feet  short ;  other  counter  old  and  rotten  at  foot. 

At  12  to  14,  second  piece  of  chord  rotten  2  inches  in  depth. 

At  13;  second  piece  of  chord  rotten  3^  inches  in  depth. 

At  14,  third,  fourth,  and  fifth  pieces  of  chord  rotten  2  to  4  inches  in  depth,  and 
westber-cracked . 

SIXTH  SPAN. 

Down- stream  truss  and  arch. 

At  1,  third  piece  of  arch-rib  old  and  rotten. 
At  3,  5,  7,  13,  15,  17,  and  18,  angle-blocks  broken. 
At  4,  onter  brace  rotten  2  inches  in  depth. 

From  6  to  8,  second,  third,  and  fourth  pieces  of  chord  rotten  2  to3i  inches  in  depth. 
From  7  to  15,  top  piece  of  arch-rib  old  and  rotten. 

At  12,  second  piece  of  chord  rotten  2  inches  in  depHi;  counter  worthless,  rott<en  at 
And,  section  small. 
At  13,  euter  brace  crushed  and  split  at  upper  end. 

From  14  to  16,  second  and  third  pieces  of  chord  rotten  2  to  2^  inches  in  depth. 
At  16,  ^b- plate  crushed  into  chord. 
At  20,  inner  post  rotten.  * 

Up-stream  truss  and  arch. 

At  2,  third  and  fourth  pieces  of  arch-rib  rotten  3  inches  in  depth. 

At  4,  6,  1.5,  and  16,  angle-blocks  broken. 

At  4,  6,  12,  14,  and  16,  carriage-beams  old,  weather-split,  and  rotten. 

From  5  to  9,  top  piece  of  outer  arch-rib  rotten. 

At  6,  defective  blocking  at  carriage-beam. 

At  8,  counter  5  feet  short  of  reaching  chord. 

From  9  to  11,  second  and  third  pieces  of  chord  rotten  3  inches  in  depth. 

At  10,  one-third  section  of  outer  brace  totten. 

At  12,  timber  of  both  connters  poor  and  old. 

At  15,  third  piece  of  chord  rotten  3  inches  in  depth. 

At  17,  top  piece  of  arch-rib  rotten  and  weather-cracked. 

At  18,  first  piece  of  inner  arch-rib  crushed  and  worthless. 

At  20,  top  pioce  of  outer  arch-rib  cracked  ;  timber  skew-back  slightly  crushed. 

SEVENTH  SPAN. 

Down-stream  truss  and  arch. 

At  2,  half  section  of  inner  post  rotten ;  second  and  third  pieces  of  outer  arch-rib 
rotten  1^  to  3  inches  in  depth. 

At  3,  angle-block  broken  in  two  places,  and  crushed  into  chord. 

At  4,  5,  15,  17,  and  18,  angle-blocks  broken. 

At  4,  end  of  inner  brace  crushed ;  second  piece  of  chord  rotten  6  inches  in  depth. 

From  7  to  13,  top  piece  of  outer  arch-rib  old,  rotten,  and  cut  into. 

At  8,  timber  of  onter  brace  old,  crushed  at  foot,  and  rotten. 

At  10,  12,  14,  and  18,  timber  of  carriage-beams  old,  weather-cracked,  or  rotten. 

At  10,  both  braces  snaky,  rotten,  and  crushed  at  foot ;  wooden  blocking  cracked  ; 
third  piece  of  chord  old  and  rotten. 

At  12,  third  piece  of  chord  rotten  2^  inches  in  depth ;  both  counters,  old  timber  and 
■mall  section. 

At  14,  outer  brace  rotten  6  inches  in  depth  ;  inner  brace  slightly  rotten ;  counter 
loose. 

At  15  top  piece  of  inner  arch-rib  rotten  2  inches  in  depth. 
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Up'Btream  truss  and  arch. 

From  1  to  3,  first  piece  of  chord  rotten  3  inches  in  depth. 

At  2,  fourth  piece  of  oater  arch-rih  rotten  4  inches  in  depth. 

At  3,  5,  15,  and  17,  counters  short ;  do  not  reach  chord. 

At  4,  5,  6,  and  15,  angle-blocks  broken. 

At  4,  6,  10,  l*^,  and  14,  carriage-beams  old,  weather-cracked,  or  rotten. 

From  9  to  13,  top  piece  of  onter  arch-rib  rotten  entirely  through. 

At  12,  one  counter  5  feet  short ;  the  other  counter  poor  and  of  only  half  section. 

At  15,  second  and  third  pieces  of  chord  rotten  I  to  3  inches  in  depth. 

At  20,  second,  third,  and  fourth  pieces  of  outer  arch-rib  rotten,  nearly  worthless. 

EIGHTH  SPAN. 

« 

Down-stream  truss  and  arch. 

At  2,  end  of  third  piece  of  inner  arcli-rib  rotten. 
At  3,  4,  5,  and  (5,  angle-blocks  broken. 
At  6  and  18,  carriage-beams  crushed  and  shaky. 
At  6,  two  pieces  of  chord  rotten  4  inches  in  depth. 
From  7  to  11,  top  piece  of  arch-rib  old,  weatber-cracked,  and  cut  into. 
At  8,  first,  second,  and  third  pieces  of  chord  rotten  from  1  to  6  inches  in  depth. 
From  9  to  12,  inner  brace  rotten  at  ends. 
At  12,  one  counter  4  feet  short,  the  other  very  poor. 

From  12  to  14,  first  and  third  piece^t  of  chord  rotten  3  and  4  inches  in  depth. 
At  14,  third  and  fourth  pieces  of  chord  rotten  2  and  6  inches  in  depth ;  fifth  piece 
poor. 
At  15  and  17,  counters  too  short ;  do  not  reach  chord. 
At  20,  half  section  of  both  posts  rotten. 

Up-stream  truss  and  arch, 

*  At  2,  first  piece  of  outer  arch-rib  worthless  at  end ;  second  poor ;  third  and  fourth 
rotten  5  inches  in  depth ;  fifth  slightly  rotten. 

At  3,  7, 13,  15,  and  17,  counters  too  short ;  do  not  reach  chord. 

At  4,  angle-block  broken  in  two  places. 

At  4  and  12,  carriage-beams  old  and  weather-split  or  rotten. 

From  7  to  9,  lateral  brace  rotten. 

At  9,  first  piece  of  chord  rotten  2  inches  in  depth. 

From  9  to  15,  top  piece  of  onter  arch-rib  weather-cracked  and  rotten. 

At  10,  third  piece  of  chord  rotten  5  inches  in  depth. 

From  11  to  13,  intersection  of  lateral  braces  rotten. 

From  12  to  16,  top  piece  of  outer  arch-rib  cracked  at  end. 

At  14,  third  and  fourth  pieces  of  chord  rotten  4  to  6  inches  in  depth. 

At  14  and  18,  angle-blooKs  broken. 

From  17  to  19,  third  piece  of  chord  rotten  3  inches  in  depth. 

At  18,  top  piece  of  outer  arch-rib  old  and  rotten. 

At  20,  second  piece  of  outer  arch-rib  at  end  rotten  4  inches  in  depth ;  third  and 
fourth  rotten  2  inches  in  depth ;  fifth  worthless. 

NINTH  SPAN. 

Down-stream  truss  and  arch. 

At  2,  first  piece  of  outer  arch-rib  at  end  rotten  about  half  section ;  second  piec  e 
slightly  rotten. 
From  2  to  4,  first  piece  of  chord  rotten  5  inches  in  depth. 
At  4,  6,  13,  and  18,  angle-blocks  broken. 
From  5  to  9,  fourth  piece  of  chord  old  and  rotten. 
At  6,  inner  brace  old,  rotten,  and  crushed. 
At  7,  block  of  suspousion-rod  rotten  ;  counter  too  short. 
From  7  to  19,  top  piece  of  onter  arch  rib  weather-cracked  and  rotten. 
At  8,  quarter  section  of  inner  brace  rotten. 
At  8  and  16,  carriage-beams  old  and  shaky. 
From  8  to  9,  inner  brace  old  and  weather-cracked. 
At  10,  angle-block  crushed. 
At  12,  counter-brace  lacking. 
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At  Idy  second,  third,  and  foarth  pioces  of  inner  aroh-rib  rotten  at  side  2  inches  in 
depth. 
At  30,  second  piece  of  arch-rib  rotten  entirely  throngh  ;  third  piece  slightly  rotten. 

Ujhstream  truss  and  arch. 

At  2,  first  piece  of  outer  arch-rib  ratten  half  section:  second  piece  one-third  sec- 
tion; third  piece  slightly  rotten  ;  Hfch  piece  rotten  entirely  through. 

At  4  and  18,  angle-blocks  broken. 

From  5  to  7,  first  piece  of  chord  rotten  2  inches  in  dt?pth. 

At  6,  counter  old  and  too  short.    ^ 

At  8f  carriage-beam  old  and  rotten. 

At  10,  one  counter  4  feet  short;  the  other  counter  .5  feet  short. 

At  11,  first  piece  of  chord  rotten  4  inches  in  depth. 

From  11  to  15,  second  piece  of  chord  rotten  6  inches  in  depth. 

From  10  to  12,  third  piece  of  chord  rotten  3  to  4^  inches  in  depth. 

From  12  t-o  lb,  top  piece  of  inner  arch-rib  old  and  split. 

At  14  and  16,  counters  4  and  5  feet  short. 

From  18  to  20,  second  piece  of  inner  arch-rib  rotten  entirely  through. 

At  20,  second  piece  of  arch-rib  at  end  rotten  4  inches  in  depth ;  third  and  fourth 
pieces  rotten  entirely  tbrongh;  inner  post  weather-cracked. 

The  following  further  remarks  are  made  iu  coutinuation  of  the  ex- 
amination of  the  aqaeduct  proper: 

Counter 'braces. — The  counter- braces  in  many  panels  are  lacking,  and 
iu  others  defective.  Their  use  is  mainly  to  resist  moving  loads,  and  any 
defect  in  them  does  not  render  the  bridge  tinsafe  when  the  aqueduct 
contains  water. 

Floor-beams  of  the  aqueduct. — ^The  plan  calls  for  forty-five  floor-beams 
beneath  the  trough.  New  beams  have  been  placed  beneath  the  floor; 
bat  in  many  of  the  spans  old  and  decayed  beams  still  remain.  The 
number  of  good  beams  varies  from  thirty-five  in  the  second  span  to 
fifty-five  iu  the  fourth  and  seventh  spans. 

Floor  beams  of  the  deck  or  roadway. — The  deck-beams  and  the  string- 
ers which  rest  on  them  require  a  general  overhauling.  Many  of  them 
are  decayed.  It  was  difficult  to  reach  these  beams,  but  from  observa- 
tions from  below  I  should  recommend  the  removal  of  the  following,  viz: 
Nine  in  the  first  span,  eleven  in  the  second,  thirteen  in  the  third,  eight 
in  the  fourth,  six  in  the  fifth,  eight  in  the  sixth,  nine  in  the  seventh, 
thirteen  in  the  eighth,  and  nine  in  the  ninth;  a  total  of  eighty  six. 

Hand-railing. — The  hand-railing  on  both  sides  of  the  bridge  is  defect- 
ive, and  should  be  replaced. 

Lateral  braces  to  resist  wind-strain. — Since  the  examination  of  1884, 
the  braces  which  were  wanting  in  the  upper  chord  have  been  replaced; 
bat  the  braces  of  the  lower  chord  remain  in  the  same  condition  as  when 
last  examined,  and  cannot  be  replaced  without  removing  the  substruts 
beneath  the  bridge.  The  lateral  braces  which  have  been  removed  are 
shown  by  dotted  lines.  Their  places  are  now  supplied  by  the  timbers 
A,  B,  and  C.  The  straining-beam  B  is  placed  on  the  inside  of  the  down- 
stream chord,  which  is  the  concave  side;  it  extends  for  the  distance  of 
five  central  panels,  and  transfers  the  strains  through  the  struts  A  and 
C  to  the  foot  of  the  first  and  last  panels  on  the  opposite  or  up-stream 
side  of  each  span.  This  change  was  maile  necessary  by  the  introduc- 
tion of  substruts  and  straining  beams  beneath  the  floor  of  the  aqueduct, 
which  has  been  employed  to  convey  the  pressure  of  the  water  to  the 
piers.    Each  ti  uss  has  alsb  been  conne<rted  with  the  piers  by  substruts. 

Notwithstandiug  the  support  of  the  substruts,  the  bridge  exhibits  a 
tendency  to  turn  about  its  horizontal  axis,  which  tendency,  first  noted 
in  1876,  was  examined  in  1884  and  iiow  again  iu  March,  1886. 
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The  following  tables  show  the  measurements  of  the  overhanging  ot 
the  chord  and  arch  of  each  span  which  were  made  in  the  years  1884 
and  1886: 

Horizontal  distance  that  the  top  chord  orerhange  the  lower  chord  at  the  several  pierSj  the 

inclination  being  up-strtam. 


Place. 


'  Examina-  Examina 
tion  of   !    tioD  of 
'      1884.      I      1886. 


Place. 


Examioa-;  Examina- 

tion  of    *    tioD  of 

1884.  1886. 


Georgetown  abutment 

Firal  pier 

Second  pier 

Third  pier 

Fourth  pier 


Indies. 

16 
3i 


Inches.  I                                       • 

0      Fifth  pier 

4i    I  Sixth  pier 

7     '  Seventh  pier 

5%   I  Eighth  pier        

2|  I  Virginia  abutment ... 


Inches. 
12 
11 


Inches. 

6 
H 


Horizontal  distance  that  the  top  of  the  arch  overhangs  a  verticle  plane  through  the  feet  of 

the  archf  the  inclination  being  up-stream. 


Place.' 


Center  of  first  span  . . 
Center  of  eeoona  plan 
Center  of  third  span . . 
Cent«r  of  fourth  span 
Center  of  fifth  span  . . 


Examina- '  Examina- 
tion of       tion  of 
18«4.  1886. 


Inches. 

H 
14 

—3 


Inches. 

H 
H 

-2| 


Place. 


Examina- 
tion of 

1884. 


Center  of  sixth  span  . . 
Center  of  seventn  span 
Center  of  eighth  span  . 
Center  of  ninth  span  . . 


Inches. 

6 
18 
11 

81 


Examina- 
tion of 
1886. 


Inches. 


2i 


This  twisting  or  overhanging  is  due  to  the  fact  that  the  center  of 
gravity  of  the  bridge,  when  loaded  with  water,  is  1.3  feet  to  the  west  of 
the  center  of  gravity  of  the  bridge  without  the  aqueduct  and  water. 

The  removal  of  the  lateral  braces  may  in  some  measure  encourage  this 
tendency,  which  is  the  probable  cause  of  the  deviation  of  the  lower 
chord  from  a  straight  line.  The  convex  side  is  up  stream.  The  amount 
of  deviation  is  shown  in  the  following  table : 

Ver,  sin,  of  chord. 


Number  of  span. 


Examina- 
tion of 

1884. 


Examina- 
tion of 
1886. 


Number  of  span. 


Examina- { Examina* 
tion  of   '    tion  of 


1884. 


1886. 


I  Inches. 

First 5 

Second I  6 

Third i  11 

Fourth 3} 

Fifth !  —34 


Inches. 

H 
3 

H 
1 

-3i 


Sixth... 
Seventh 
Eighth  . 
Ninth  . . 


Inches. 

7 

10 

7 


Inehes. 


These  three  tables  show  that  the  dangerous  defect  noted  in  1876, 
and  first  measured  in  1884,  is  much  reduced  at  the  present  date  (March, 
1886).  This  improvement  has  been  made  by  the  superintendent  of  re- 
pairs. To  counteract  this  tendency  to  twist  or  revolve  a  frame-work 
was  recommemled  in  the  report  of  1884  (see  drawing  B),  which  was  to 
be  erected  after  the  trunk  was  restored  to  its  vertical  position.  It  per- 
mits the  passage  of  canal  boats  over  the  aqueduct.  Two  have  been 
erected,  one  on  pier  3,  the  other  on  pier  6.  One  should  be  placed  at 
the  center  of  each  span,  if  the  bridge  is  to  be  permanently  maintained. 
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Settlement  of  the  arch-ribs, — The  superiQteudeut  states  that  the  top  of 
the  arch-ribs  was  aboat  3  laches  below  the  top  of  the  chord  when  first 
completed.    No  ineasnremeuts,  however,  were  kept. 

The  following  observatioas  are  ioterestiug  as  data  for  farther  com- 
parison. 

The  table  shows  the  namber  of  inches  tliat  the  top  of  the  arch  is  ver- 
tically below  the  top  of  the  chord^  and  al<$o  the  difference  between  the 
observations  of  1884  and  1886 : 


Xarab«r  of  arch. 


First  .. 
Seoood  . 
Third  .. 
Fourth  . 
FifUi... 
Sixtli... 

ScTBOth 

Sixhih 
ITiiith  . 


Down-stream  ontside  arch-rib. 


np*streain  outside  arch-rib. 


Top  of  arch  below 
top  of  chord. 


Settlemeot. 


1884. 


1886. 


1884. 


1886. 


Incku. 
6 
7 
6 
2 
6 

4i 

4 

6 

Hi 


Inehst. 
8 

4 

3 

-1 

3 

U 
1 

3 


Inches. 
H 

H 

3 

3 

2| 

3J 

6* 
13 


Top  of  arch  below 
top  of  chord.    ' 

Settlement. 

1884. 

1886. 
Inehei. 

1884. 

1886. 

Inehei. 

Inches.  \    Inches. 

8 

8* 

5i               H 

3 

8 

0 

0 

6 
6 

2 
3 

3 

7 

7 

4 

4 

8 

8 

5 

5 

7 

8 

4 

5 

4 
13 

in 

1 
10 

.?! 

It  woald  not  be  safe  to  predicate  any  statement  apou  the  above  table, 
since  the  reference  plaue  of  the  arches  is  not  known  with  certainty^ 
The  settlement  of  all  the  arches  appears  to  average  about  4  inches,  and 
the  arch  of  the  ninth  span  seems  to  have  settled  the  most.  Since  1884 
the  actaal  settlement  has  been  1^  inches  in  the  ap-stream  arch  and  4^ 
inches  in  the  downstream  arch.  The  effect  of  this  difference  in  the 
altitade  of  the  arches  must  be  to  engender  uneqaal  strains,  which,  how- 
ever, do  not  appear  to  be  of  sufficient  value  to  endanger  their  stability. 

Remarks  an  the  archies, — It  was  originally  intended  that  the  arches 
should  convey  the  strains  directly  to  the  piers;  as  constructed,  how- 
ever, each  arch  abuts  against  the  arch  of  the  next  span,  and  any 
derangement  in  one  or  inequality  in  the  force  is  conveyed  through 
the  series.  The  effect  of  unequal  forces  is  apparent  upon  the  heel-plates 
between  twq  successive  arches.  In  cases  where  the  decayed  rib-pieces 
have  given  way  the  plate  is  much  beat  by  the  abutting  end  of  the 
opposite  and  undecayed  arch. 

Addition  of  arch-ribs. — It  is  said  that  the  truss  was  originally  designed 
to  sastaia  the  entire  load,  and  that  the  arch  was  afterwards  added  uu- 
der  the  following  conditions: 

When  the  water  was  first  let  into  the  trough  the  angle-blocks  gave 
way;  new  angle-blocks  were  substituted,  and  arch-ribs  were  then  added. 
If  this  statement  is  correct,  ihe  arch-ribs  must  have  been  added  before 
the  inspection  made  by  Major  Michler,  for  this  officer  mentioned  them 
in  1809.  The  arch-ribs  and  truss  are  now  necessary  to  support  the 
entire  weight  of  the  aqueduct  and  moving  load.  The  actual  assistance 
rendered  by  the  arch-ribs  and  the  trusses  depends  on  the  relative  degree 
to  which  the  vertical  rods  pertaining  to  each  are  screwed  up.  The 
entire  load  may  be  divided  between  the  truss  and  the  arch,  or  may  be 
thrown  upon  either;  but  it  would  not  be  safe,  at  the  present  time,  to 
trost  the  load  to  the  support  of  the  truss  alone  or  of  the  arch  alone 
when  the  water  is  in  the  aqueduct. 
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Defect  of  arch-ribs.'-When  constructed  it  was  found  necessary  to  cut 
the  upper  part  of  the  ribs  to  admit  the  washers,  nuts,  and  ends  of  the 
cross  rods  connectiuf^  the  upper  chords  at  the  middle  of  the  spans. 
The  upper  pieces  of  the  outer  ribs  were  also  cut  into  to  provide  a  hori- 
zontal seat  for  the  blocks  upon  which  the  washers  of  the  suspending 
rods  rest,  thus  reducing  the  effective  cross-section  of  the  arch  timbers. 

Mmonry  of  piers, — The  piers,  completed  about  the  year  1839,  are  in 
good  condition.  A  certain  amount  of  deterioration  was  observed  and 
noted,  but  it  was  not  measured.  It  consists  in  the  removal  of  the  ce- 
ment from  between  the  joints  of  t'he  ice-bieakers,  and  also  from  the 
joints  on  each  side  of  the  piers.  This  defect  is  progressive,  and  although 
it  may  be  some  years  before  danger  can  be  apprehended  from  this  cause, 
the  repairs  should  be  thoroughly  made  and  at  an  early  date. 

VIRGINIA  APPROACH. 

This  approach  is  composed  of  bents,  or  trestles,  extending  to  a  crib 
abutment;  each  beut  is  formed  of  a  groundsill,  three  posts,  and  a  cap, 
supporting  a  roadway.  The  distance  from  the  end  of  the  aqueduct  to 
the  abutment  on  the  road  is  447  feet.  These  trestles  have  been  re- 
paired since  the  examination  made  iu  1884,  and  may  be  considered  to 
be  in  a  fair  condition.  Some  few  rotten  timbers,  posts,  and  floor-beams 
should.be  replaced.  , 

It  is  evident  from  the  above  examination  that  the  two  approaches  can 
be  easily  repaired,  and  that  the  division  which  should  be  carefully  con- 
sidered is  the  aqtieduct  proper. 

Before  the  Senate  inquiry  can  be  answered  the  ability  of  this  part  of 
the  bridge  to  resist  the  strain  to  which  it  is  subject  should  be  carefully 
determined  by  calculation. 

CALCULATION   OF   STRESSES   ON  THE  TRUSS  AND  ARCH   OF  AQUEDUCT 

BRIDGE. 

The  calculation  of  the  strength  will  be  made  on  three  hypotheses : 
First.  That  the  truss  sustains  the  permanent  and  moving  loads. 
Second,  That  the  arch  sustains  the  permanent  and  moving  loads. 
Third.  A  brief  consideration  of  the  part  which  arch  and  truss  per- 
form in  supporting  the  permanent  and  moving  loads. 

(1)  THAT  THE  TRUSS  SUSTAINS  THE  ENTIRE  LOAD,  PERMANENT  AND 

MOVING. 

Since  January  9,  1869,  the  date  of  the  certificate  of  the  Chief  of  En- 
gineers, the  bridge  has  been  in  continuous  use.  During  the  progress  of 
repairs  the  water  is  drawn  from  the  aqueduct ;  the  upper  deck  is  still 
used  for  ordinary  travel.  Five  years  after  its  completion  the  first  re- 
pairs are  said  to  have  been  made  )  since  this  time  the  work  has  been 
annually  repeated.  It  is  therefore  proper  to  recalculate  the  stresses 
which  the  bridge  was  designed  to  resist  and  those  to  which  it  is  now 
subject,  in  order  to  ascertain  its  present  strength. 

From  the  examination  just  made  it  is  evident  that  the  repairs  which 
have  been  made  annually  for  the  past  ten  or  twelve  years  have  not 
been  co  extensive  with  the  decay,  and  that  a  progressive  deterioration 
is  noticeable  throughout  the  structure.  The  new  pieces  of  scantling 
which  have  been  substituted  for  the  old  differ  not  only  in  dimension 
but  often  in  the  kind  of  timber  employed. 
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Kind  of  timber. — The  kind  of  timber  used  cannot  be  ascertained  with 
precision.  At  the  present  time  the  different  kinds  are  distributed  nearly 
as  follows:  The  chords  contain  about  equal  quantities  of  Georgia  and 
North  Carolina  pine ;  the  main  braces  are  composed  of  four-tenths  of 
Georgia,  and  the  remaining  six-tenths  are  divided  between  North  Caro- 
lina and  white  pine ;  tlie  lateral  and  counter  braces  arc  wholly  of  white 
pine ;  the  floor  beams  of  the  aqueduct  are  of  Georgia  pine,  and  the  floor- 
ing is  of  Virginia  pine ;  the  floor  of  the  highway  bridge  is  also  of  Vir- 
ginia pine.  The  arches  are  of  white  pine,  and  the  skew-backs  on  each 
wide  pier  are  of  Georgia  pine.  The  weight  of  the  different  kinds  of 
timber  used  in  the  bridge,  distributed  as  above,  has  been  carefully  de- 
termined. 

Weight  of  structure  per  panel, — The  weights  per  square  foot  are  as  fol- 
lows: 


Kind  of  material. 


Weight 

per  cubic 

foot 


— I- 


Kyaaised  timber 

GeorgiA  pine 

Wbiteplne 


Poundt, 
44.6 
88.5 
25.0 


Kind  of  material. 


Korth  Carolina  pine 

Virginia  pine 

Water-aoaked  pine  . 


Weight 

per  cabic 

foot. 


Poundt. 
84.8 
84.8 
46.0 


The  weight  of  the  structure  per  panel,  based  on  the  above  weights, 
is  36,400  pounds. 

Weight  of  water  per  panel. — The  dimensions  of  the  aqueduct,  taken 
from  the  original  drawing  and  used  in  the  calculations  made  in  1884, 
are  less  than  those  determined  by  measurement.  This  has  been  caused 
by  the  pressure  of  the  water,  which  has  increased  the  width  and  depth 
of  the  aqueduct,  and  has  caused  it  to  sag  in  the  middle  of  each  span. 
The  height  of  the  water  varies  on  different  days,  being  greatest  on  Sun- 
day, and  its  weight  varies  with  the  amount  of  sedimentary  matter  held 
insolation.  Taking  the  dimensions  found  by  measurement,  and  62^ 
pounds  as  the  weight  per  cubic  foot,  £he  weight  of  water  per  panel  is 
about  88,000  pounds.  By  employing  this  weight  the'  factor  of  safety 
will  be  reduced. 

Weight  of  moving  load  per  panel. — About  this  weight  engineers,  theo- 
retical and  practical,  diner  in  opinion ;  a  difference  due  to  the  estima- 
tion of  the  weight  which  the  bridge  may  be  called  on  to  support. 

The  roadway  of  the  Aqueduct  bridge  is  often  crowded  with  spectators 
who  have  collected  to  view  a  boat  race.  It  would  not  therefore  be  safe 
to  assume  a  load  less  than  90  pounds  per  square  foot,  or  nearly  1  ton 
per  Fanning  foot  This  is  substantially  the  same  weight  as  that  rec- 
ommended by  a  committee  of  the  American  Society  of  Civil  Engineers. 
(See  vol.  4  Transactions,  page  124.)  With  this  weight  the  load  of  each 
panel  will  be  27,000  pounds.  It  is  safe  to  assume  that  the  timber  vof 
the  truss  and  arch  has  an  ultimate  compressive  strength  of  3,333  pounds 
per  square  inch  and  an  ultimate  tensile  strength  of  7,500  pounds  per 
sqaare  inch. 

UP-STRBAM  TRUSS. 

The  foUowing  dimensions  have  been  taken : 

Length  of  tmss feet 111.33 

Length  of  panel do 12.37 

Height  between  center  of  apper  and  lower  chords do....  21.92 

Width  between  center  of  chords <lo 25.50 

Width  of  roadway  do 24.30 

Nomber  of  panels  in  span 9 
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The  following  weights  have  been  taken : 

Weight  of  water  per  panel poands..     88.000 

Weight  of  strnctare  per  panel do 36,400 

Weight  of  living  or  moving  load  per  panel do 27,000 

Total  weight  of  struoture,  permanent  and  moving  loads do ... .  151, 400 

Tangent,  .564;  secant,  1.148. 

The  total  is  great/or  than  that  assumed  in  1884,  the  excess  being  dae 
to  the  larger  amount  of  water  in  the  aqueduct,  which  will  have  the  effect 
of  slightly  reducing  the  factors  of  safety.  The  center  of  gravity  of  the 
Aqu^uct  Bridge,  on  account  of  the  position  of  the  trough,  acts  upon  the 
up-stream  side  with  a  leverage  of  1.3  feet;  and  the  top  and  bottom 
chord  of  each  panel  on  this  side  will  be  called  on  to  support  83,420  pounds. 
The  load  on  each  panel  of  this  truss  will,  therefore,  exceed  the  load  on 
the  down-stream  side  by  15,440  pounds. 

The  weight  of  83,420  pounds  must  be  unequally  divided  between  the 
top  and  bottom  chord,  the  top  chord  supporting  22,020  pounds  (nearly 
equal  to  the  moving  load),  and  the  bottom  chord  supporting  61,400 
pounds  (not  quite  three-fourths  of  the  weight  of  water). 

The  total  load,  moving  and  permanent  (151,400  pounds),  is  divided 
between  the  upper  and  lower  chord  of  each  panel  as  follows : 

Weight  per  panel  divided  between  chords  and  trusses. 


Hember. 


I 


Up-stream 
tnxM. 


Upper  chord 
Lovrer  chord 

Totals 


Pounds. 
22,020 
61,400 


83,420 


DowD-stream 
trass. 


Total  on 
chords  of  up 

and  down 
stream  tmsa. 


Pounds. 
17,  M4 
50,036 


67,980 


Pounds. 
30,064 
111.  436 


161.400 


In  this  truss  the  compression  of  the  top  chord  and  the  tension  of  the 
bottom  chord  are  greatest  at  the  central  panel,  and  the  greatest  strain 
on  the  braces  is  found  next  to  the  abutments. 

These  parts  will  now  be  considered,  and  as  the  strength  of  the  bridge 
depends  on  its  weakest  member,  the  strain  which  such  member  bears 
will  be  given. 

The  permanent  and  moving  loads  will  first  be  considered  as  a  perma- 
nent load  only,  of  151,400  pounds. 

The  timber  being  assumed  as  sound,  the  stresses  on  the  chords  and 
braces  will  be  as  follows  (Shreve  and  Humber) : 

Chords  ofup'Siream  truss, — The  greatest  stress  in  either  chord  is  found 
.n  the  middle  of  the  panel,  and  is  made  up  of  the  transverse  stress  of 
the  moment  of  rupture  of  the  beam  added  to  the  compression  in  the  top 
chord,  and  to  the  tensile  stress  in  the  bottom  chord,  in  order  to  deter- 
mine the  entire  stress  in  either  of  these  chords. 

This  rule,  recommended  by  Trautwine  (ed.  1885,  p.  498)  and  based  on 
the  experiments  of  Hodgkiuson,  depend:^  on  the  fact  that  in  the  Howe 
truss  the  load  is  equally  distributed  along  the  chord,  and  is  not,  as  in 
iron  bridges,  conceutrat^ed  at  the  panel  points. 

In  the  top  chord  the  central  panel  will  be  subject  to  a  compressive 
stress  of  470,437  pounds,  which,  added  to  the  transverse  stress  of  the 
moment  of  rupture,  34,048  pounds,  will  give,  after  deducting  for  knots, 
defects  in  the  timber,  and  in  seasoning,  a  factor  of  safety  of  1.46. 
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In  the  bottom  chord  the  central  panel  will  be  sabject  to  the  tension 
of  470,487  pounds,  which,  added  to  the  transverse  stress  of  the  moment 
of  rupture,  94,940  pounds,  will,  after  the  reduction  of  the  constant  for 
knots,  seasoning,  kind  of  timber,  &c.  (Trautwine,  ed.  1885,  pp.  4G3  and 
493),  give  a  factor  of  safety  of  2.28. 

Braces  of  upstream  truss. — The  formula  used  at  the  present  time  to 
determine  the  strength  of  braces  is  that  of  Gordon,  or  of  Shaler  Smith, 
and  is  based  on  the  experiments  of  Hodgkinson,  reported  between  1840 
and  1857  (Trautwine,  ed.  1885,  p.  458).  By  these  writers  the  brace  is 
treated  as  a  pillar  subject  to  flexure  under  pressure. 

The  two  braces  at  ^-3  or  at  17-18  are  subject  to  a  compression  of 
383,064  pounds  on  an  area  of  288  square  inches ;  treated  as  a  pillar,  ac- 
cording to  the  formula  of  Shaler  Smith,  the  two  weakest  braces  com- 
bined give  a  factor  of  safety  of  1.06. 

Tie-rods  of  the  up-stream  truss, — The  three  tie-rods  at  3-4  or  at  17- 
18  are  subject  to  a  tension  of  26,128  pounds  per  square  inch,  which 
gives  i^l  pounds — a  factor  of  safety  of  1.54  (Trautwine,  ed.  1885,  p. 
408).  The  three  tie-rods  at  5-6  or  at  15-16  have  a  factor  of  safety  of 
1.66.  These  rods  are  still  sound  and  have  outlived  the  wooden  parts 
of  the  bridge,  which  have  been  repaired  annually  for  ten  or  twelve  years. 

DOWN-STREAM  TRUSS. 

This  truss  will  be  called  on  to  bear  a  load,  permanent  and  moving, 
equal  to  151,400—83,420  =  67,980  pounds,  which  will  be  divided  between 
the  top  and  bottom  chords ;  the  top  chord  supporting  17,944  pounds, 
and  the  bottom  chord  supporting  50,036  pounds. 

The  factors  of  safety  of  this  truss,  computed  by  the  same  formula,  are 
larger  than  the  factors  of  the  up-stream  truss,  and  need  not  be  further 
considered. 

The  same  remark  applies  to  the  factors  of  safety  of  the  tie-yods. 

MOVING  LOAD. 

(1)  Wheii  the  aqueduct  contains  water, — The  effect  of  the  passage  of 
canal-boats  cannot  be  easily  determined.  The  water  will  be  displaced 
as  the  boat  enters  and  the  wave  which  follows  will  increase  the  load  on 
the  bridge  in  a  small  degree. 

The  effect  of  the  moving  load  of  27,000  pounds  upon  the  deck  is  more 
easily  determined,  but  its  effect  is  neutralized  by  the  inertia  of  the 
water. 

(2)  When  the  water  is  withdrawn. — In  this  case  the  factor  of  safety  in 
the  top  chord  is  3.10,  but  in  the  lower  chord  the  stress  becomes  tensile, 
and  gives  a  factor  of  safety  of  8.2. 

The  counter-braces  have  suf&cient  strength  except  in  the  central 
panels,  but  are  inefficient  or  lacking  in  the  first,  fourth,  fifth,  seventh, 
and  ninth  spans,  and  are  defective  in  all  the  other  spans. 

The  main  braces  next  to  the  abutment  will  sustain  a  stress  of  145,566 
IK>and8,  which  gives  a  factor  of  safety  of  2.8.  The  factor  of  safety  of 
the  three  tie-rods  at  one  point,  either  3-4  or  17-18,  is  4.5. 

The  main  braces  are  the  weakest  parts,  yet  when  the  timber  was  in 
sound  condition  they  supported  the  load  without  danger,  although  the 
factor  of  safety  is  unusually  small. 

(2)  THAT  THE  ARCH  SUSTAINS  THE  PER3IANENT  AND  MOVING  LOADS. 

The  space  between  two  piers  may  be  generally  described  as  being 
spanned  by  a  Howe  truss  and  an  arch.    To  speak  accurately,  however, 
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the  space  between  two  piers  is  spanned  h^  two  trasses  and  four  arch- 
ribs,  one  arch-rib  on  each  side  of  each  tktiss.  Each  arch-rib  is  com- 
posed of  fonr  pieces,  hewed  to  the  carve,  except  the  np-stream  archrib, 
which  has  five  pieces.    (See  drawing  A.) 

The  arch-ribs  are  independent  of  the  trasses,  that  is,  no  connection  is 
made  between  them  by  bolts,  ties,  or  stmts.  The  truss  supports  the 
roadway  upon  its  upper  chords,  and  the  aqueduct  upon  its  lower  chords; 
the  arch  lends  its  aid  to  sux)port  the  truss  with  its  entire  load  by  means 
of  carriage-blocks,  which  are  suspended  beneath  the  lower  chords  by 
rods.  (See  drawing  A.)  The  arch  is  therefore  auxiliary  to  the  truss. 
These  carriage-blocks  were  originally  beams  which  extended  beneath 
the  two  lower  chords  of  the  truss,  but  were  subsequently  cut  to  afford 
room  for  the  introduction  of  the  straining  beams  beneath  the  aqueduct. 

UP-STREAM  ARCH. 

The  following  data  are  employed: 

Span  of  arch feet..     117.00 

Distance  of  center  of  gravity  of  half  truss do...      27.83^ 

Distance  from  center  of  pressure  of  skew-back  to  center  of  pressure  of 

crown feet..      18.00 

Cross-section  of  arch  in  middle  of  span square  inches. .    810. 00 

Cross-section  of  arch  at  skew-back do....     810.00 

Load  on  span pounds..  750,760 

Pressure  at  crown  of  arch • do....  610,009 

Pressure  at  skew-back do....  716,260 

Factor  of  safety  at  crown,  in  arch  as  originally  constructed 4. 42 

Factor  of  safety  at  skew-back,  in  arch  as  originally  constructed 3. 77 

(number's  Handy  Book,  page.  48.) 

The  suspension  rods  have  a  factor  of  safety  of  2.45. 

On  account  of  decay  450  square  inches  should  be  deducted  from  the 
sectional  area  of  the  two  arch-ribs  in  the  upstream  arch  of  the  fourth 
span,  leaving  an  available  cross-section  of  360  square  inches,  which  will 
have  a  faibtor  of  safety  of  1.67.  This  arch  is  the  weakest  at  the  present 
time  in  the  bridge. 

In  four  of  the  arch-ribs,  viz,  the  first,  seventh,  eighth,  and  ninth,  the 
sectional  area  should  be  reduced  on  account  of  decay  by  deducting  270 
square  inches,  leaviug  an  available  sectional  area  of  540  square  inches, 
which  will  have  a  factor  of  safety  of  2.51.  These  factors  of  the  arch  are 
basec^  on  au  ultimate  crushing  strength  of  3,333  pounds  per  square  inch. 

As  the  up-stream  arch  is  called  on  to  bear  the  greater  weight  it  should 
be  the  stronger  of  the  two. 

(3)   CONSIDERATION  OP    THE    PART    WHICH  ARCH    AND    TRUSS    PER- 
FORM IN  SUPPORTING  THE  PERMANENT  AND  MOVING  LOADS. 

The  two  systems  must  now  be  considered  as  acting  together  and 
jointly  supporting  the  load  which  rests  primarily  upon  the  truss. 

The  resistance  which  each  system  can  offer  has  been  determined  by 
calculation,  but  it  is  not  practicable  to  proportion  the  resistance  which 
each  should  actually  offer  to  sustain  a  given  load.  The  adjustment  of 
resistances  between  the  two  systems  must  be  left  to  the  judgment  of  the 
superintendent.  He  can  determine  which  must  be  the  greater,  but  can- 
not determine  its  value  in  pounds  or  in  tons. 

The  combination  of  truss  and  arch  as  it  exists  in  the  Aqueduct  Bridge 
was  employed  in  wooden  bridges  designed  as  late  as  1870.  While  it 
affords  certain  facilities  for  making  repairs  it  does  not  admit,  in  con- 
struction, of  that  economy  of  material  which  is  desirable  in  bridges 
built  of  iron  or  steel. 

The  method  employjBd  to  obtain  the  results  given  below  will  be  found 
is  Haupt  on  Bridge  Construction,  page  189. 


APPENDIX   J — ^REPORT   OF   MR.   S.   T.   ABERT.  947 

The  following  data  have  been  ased,  and  all  calculations  refer  to  the 
up-stream  trass. 

(1)  Top  chard. — The  area  of  the  top  chord  is  taken  at  266  square 
inches  and  results  from  deducting  the  decayed  timber  actually  observed. 
The  chord  is  calculated  as  a  pillar  by  Shaler  Smith's  formula,  and  a  de- 
duction of  one-third  is  made  for  knots,  crooked  grain,  &c.,  as  recom- 
mended by  Trautwine  (edition  1885,  page  493.) 

(2)  Bottom  chord. — The  ar^  of  the  bottom  chord,  after  deducting  for 
decayed  timber  actually  observed,  is  259  square  inches.  The  constant 
for  transverse  strength  is  reduced  one- third  as  recommended  by  Traut- 
wine (edition  1885,  page  493),  and  the  constant  for  tensile  strength  is 
reduced  one-fourth,  as  recommentied  by  the  same  author  (edition  1885, 
page  463). 

(3)  Braces. — The  area  of  the  braces  next  to  the  abutment  is  288  square 
inches.  Shaler  Smith's  formula  is  employed,  and  no  deduction  is  made 
from  the  constants  other  than  that  included  in  the  formula  (Trautwine, 
edition  1885,  page  458).  The  combined  action  of  the  truss  and  arch  is 
calculated  according  to  Haupi  (Bridge  Construction,  page  188). 

(4)  Arches. — The  area  of  the  two  arch-ribs,  after  deducting  the  decay 
actually  observed,  is  360  square  inches  at  the  skew-back.  The  constant 
of  compression  reduced  one-third,  according  to  Trautwine,  will  be  3,333 
pounds  per  square  inch. 

(5)  Suspension  and  tie'rods.—The  average  breaking  strength  assumed 
is  that  recommended  by  Trautwine,  which  varies  from  40,320  pounds 
I)er  square  inch  for  rods  2^  inches  in  diameter  to  42,560  pounds  per 
square  inch  for  rods  If  inches  in  diameter. 

With  the  above  data  the  following  factors  of  safety  have  been  de- 
termined : 

For  the  top  chord 2.35 

For  the  hottom  chord 2.47 

For  the  hraces 2.82 

For  the  arch  at  skew-hack. c «.... 4.91 

For  snspensioa  and  tie  rods : 2.20 

The  tie-rods  exhibit  no  api)earance  of  deterioration,  although  they 
have  been  in  use  for  seventeen  years,  during  which  time  the  wooden 
parts  have  been  renewed  ten  or  twelve  times. 

The  factor  of  safety  of  the  arch  at  skew-back  is  double  that  of  the  sus- 
pension and  tie-rods  together.  The  excess  may  be  designed  to  prevent 
any  change  in  the  form  of  the  arch. 

With  moderate  yet  sufficient  strength  when  originally  constructed, 
the  aqueduct  lacks  cross-bracing  necessary  to  give  rigidity  and  to  re- 
sist the  tendency  to  revolve  on  its  horizontal  axis.  To  prevent  this 
tendency  a  system  of  cross-bracing  was  recommended  in  1884,  but  was 
not  carried  out.  It  is  shown  in  drawing  6,  and  is  designed  so  as  to  leave 
an  unobstructed  way  for  the  canal-boats.  One  of  these  frames  should 
be  placed  at  the  center  of  each  span. 

From  the  above  table  of  factors  the  weakest  part  of  the  bridge  ap- 
I)ears  to  be  in  the  top  chord,  the  factor  of  safety  in  which  is  2.35  when 
the  sectional  area  to  which  the  formula  applies  is  in  sound  condition. 

GENERAL  CONCLUSIONS. 

The  following  conclusions  are  drawn  from  the  report  of  inspection  and 
from  the  calculation  above  given : 

Approaches. — ^The  two  approaches  can  be  put  in  a  satisfactory  condi- 
tion by  replacing  with  sound  timber  the  decayed  parts  mentioned  in  the 
foregoing  report  of  inspection. 
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Aqueduct  proper. — The  Aqueduct  Bridge  when  the  water  is  withdrawn 
can  be  made  safe  for  the  pasi^age  of  persons,  animals,  and  vehicles  by 
the  completion  of  the  following  repairs : 

All  decayed  and  defective  timber  should  be  replaced  by  sound  timber 
of  the  proper  dimensions.  The  floor,  floor-beams,  and  much  of  the  old 
trunk  can  be  removed. 

The  straining  beams  and  substruts  will  not  be  needed  and  should  be 
replaced  by  the  lateral  braces.  The  counter-braces  now  wanting  in  the 
central  panels  of  each  span  should  be  supplied.  The  old  kyanized 
struts  against  the  sides  of  the  aqueduct  are  in  good  condition,  but  should 
be  properly  fitted  into  new  floor-beams  placed  beneath  the  aqueduct. 

The  old  flooring  of  the  roadway  should  be  replaced  by  a  new  flooring. 

The  trusses  and  the  arches  should  be  restored  to  their  original  verti- 
cal position,  and  should  be  maintained  by  diagonal  ties.  Braces  can  be 
added  if  necessary.    (See  drawing  B.) 

Many  of  the  carriage-blocks  in  each  span  are  defective  or  useless. 
The  efficiency  of  the  arch  depends  on  the  condition  of  these  blocks,  and 
forty-five  have  been  counted  which  should  be  at  once  renewed. 

The  chords  and  parts  most  liable  to  decay  should  be  kyanized  or 
covered  with  zinc. 

After  the  completion  of  the  repairs  the  bridge  should  be  properly  ad- 
justed by  screwing  the  nuts  of  the  tie-rods,  and  unremitting  attention 
should  be  given  to  the  maintenance  of  the  proper  adjustment  of  the 
load  upon  the  trusses  and  arches. 

When  the  bridge  is  repaired  further  settlement  of  the  arch  may  be  pre- 
vented by  replacing  the  old  timbers  with  new  of  exactly  the  same  di- 
mensions and  by  employing  heart  pine  for  the  skew-back  and  the  part 
of  the  arch  a^acent  thereto.  Iron  plates  should  be  employed  at  the 
abutting  ends  of  the  arch-ribs. 

Kyanized  timber  used  by  Captain  Tunibull. — The  duration  of  kyanized 
timber  is  of  sufficient  importance  to  be  placed  upon  record.  A  frag- 
ment of  kyanized  wood  used  by  Captain  TumbuU  is  in  my  possession. 
It  weighs  44.6  pounds  per  cubic  foot,  and  is  in  perfect  condition.  Its 
age  can  be  nearly  determined.  The  last  date  in  the  journal  which  was 
kept  during  the  construction  of  the  piers  is  December  16, 1837.  As- 
suming that  the  wooden  trough  was  completed  three  years  later,  the 
specimen  in  my  office  will  be  forty-six  years  old  in  December,  18S6. 

The  distinguished  engineer  James  B.  Francis  testifies  to  the  superior 
value  of  the  Kyan  process. 

ANSWER  TO  THE  SENATE  RESOLUTION^ 

The  answer  to  the  Senate  resolution  of  February  25, 18S6,  will  be  found 
in  the  foregoing  report  of  examination,  which  gives  the  condition  of  the 
Aqueduct  Bridge  on  the  16th  day  of  March,  1886. 

Coefficients  have  been  established  by  the  authorities  on  bridge  build- 
ing which  represent  the  proportion  that  the  ultimate  strength  of  ma- 
terials bears  to  the  strain  which  can  safely  be  brought  upon  them. 
Humber,  one  of  the  approved  authorities  on  the  subject,  for  permanent 
load  upon  wooden  structures,  gives  a  factor  of  safety  ranging  from  4  to  5. 

The  strength  of  a  bridge  is  determined  by  its  weakest  part.  The 
factor  of  safety  of  the  weakest  part  of  the  Aqueduct  Bridge  is  found  in 
the  top  chord,  in  which  the  coefficient  is  2.35  when  the  bridge  is  loaded 
with  water  and  with  the  moving  load.  It  is  therefore  evident  that  when 
thus  loaded  the  bridge  cannot  be  pronounced  to  be  safe  for  a  moving' 
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load  of  90  ponnds  per  square  foot,  and  that,  for  the  security  of  ordinary 
travel,  thorough  repairs  and  unceasing  diligence  will  be  necessary  to 
prevent  accident. 

I  am  indebted  to  the  courtesy  of  Mr.  W.  W.  Dungan,  representing  the 
lessees,  for  the  offer  of  every  facility  for  making  a  thorough  examination 
of  the  oridge. 

Very  respectfully,  your  obedient  servant, 

S.  T.  Abert, 
United  States  Agent 
Brig.  Gen.  John  Newton, 

Chief  of  SngineerSj  TJ.  8.  Am 
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IMPROVEMENT  OF  THE  HAEBOB  AT  NORFOLK,  VIRGINIA ;  APPROACH  TO 
NORFOLK  HARBOR,  VIRGINIA;  CURRITUCK  SOUND,  COANJOK  AND 
EDENTON  BAYS,  AND  NORTH  RIVER  BAR,  NORTH  CAROLINA— IMPROVE- 
MENT OF  CERTAIN  RIVERS  IN  VIRGINIA  AND  NORTH  CAROLINA. 


REPORT  OF  CAPTAIN F.  A.  HINMAN,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Harbor  at  Norfolk,  Vlmoia. 

2.  Approach  to  Norfolk  Harbor  and  the 

United  States  (Norfolk)  Navy-Tard, 
between  Lambert's  Point  and  Fort 
Norfolk,  Virginia. 
3^  Apxtomattoz  £ver,  Virginia. 

4.  Nottoway  River,  Virginia. 

5.  Blackwater  River,  Vlmnia. 

6.  Archer's  Hope  River,  Virffinia. 

7.  North  Landing  River,  Virginia   and 

North  Carolina. 


8.  Edenton  Bay,  North  Carolina. 

9.  Carritnck  Sound,  Coai^jok  Bav,  and 

North  River  Bar,  North  Carolina. 

10.  Meherrin  River,  North  Carolina. 

11.  Pamplico  and  Tar  rivers,  North  Car- 

olina. 

12.  Yadkin  River,  North  Carolina. 

13.  Soappemong  River,  North  Carolina. 

14.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


United  States  Engineer  Office, 

Norfolk^  Fa.,  July  22, 1886. 

General  :  I  have  the  honor  to  transmit  herewith  my  aunnal  report 
ai>on  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  Jnne  30, 1886. 

Very  respectfolly,  your  obedient  servant, 

P.  A.  HiNMAN, 

Captain  of  Engineers. 
The  Ghiep  op  Engineers,  U.  S.  A. 


Ki. 

IMPROVEMENT  OF  HARBOR  AT  NORFOLK,  VIRGINIA. 

There  were  no  operations  daring  the  fiscal  year  ending  Jane  30, 1886, 
the  fnnds  available  not  being  safficient  to  justLfy  any.  The  small  amount 
expended  daring  that  time  was  for  contingencies. 

The  condition  of  the  work  on  June  30, 1886,  was  as  stated  in  the  An- 
nual Beport  for  1885,  with  slight  deterioration.  The  ruling  depth  is  24 
feet  at  mean  low  water.  This  information  is  necessarily  based  on  a  cur- 
sory examination,  no  survey  having  been  made  since  that  of  March  and 
April,  1885. 

951 
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The  easterly  side  of  the  cut  through  SewalPs  Point  Bar  should  be 
buoyed  every  1,200  feet  to  mark  it  properly. 

The  portioD  of  the  approach  to  the  harbor  between  Lambert's  Point 
and  Fort  Norfolk  is  not  included  herein,  as  it  is  now  a  work  by  itself. 

A  plan  and  specifications  have  been  prepared  for  building  a  suitable 
steam  tender  to  replace  one  that  has  been  chartered  for  a  number  of 
years  past  for  use  in  this  district  It  will  be  built  in  due  time  and  paid 
for  from  allotments  from  this  and  other  works.  The  estimated  cost  is 
$8,000. 

The  funds  available  will  be  applied  to  contingencies. 

The  sum  of  $507,744.56  can  be  profitably  expended  in  the  fiscal  year 
ending  June  30, 1888,  with  which  it  is  proposed  to  complete  the  im- 
provement as  projected  (for  details  see  Report  of  the  Chief  of  Engineers, 
1885),  to  the  great  benefit  of  navigation,  commerce,  and  to  the  United 
States  (Norfolk)  navy-yard. 

The  commercial  statistics  relative  to  exports,  imports,  cotton,  and 
coal  are  appended  hereto.  There  is  no  organization  that  collects  sta- 
tistics relating  to  truck,  oysters,  lumber,  peanuts,  &c.,  which  are  cer- 
tainly large. 

Norfolk  is  a  port  of  entry. 

Money  statement 

July  1, 1885,  amount  available $2,000  94 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 113  53 

July  1, 1886,  amount  avaUable 1,887  41 

Amount  appropriated  by  act  approved  August  5,  1883 50, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 51 ,  887  41 

{Amount  (estimated)  required  for  completion  of  existing  project 457, 744  56 
Amount  that  can  be  profitably  expended  in  fiscal  yedr  ending  June  30,1888  457, 744  56 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


StatidticB  relative  to  port  of  Norfolk^  Va,,  for  the  fiscal  year  ending  June  30, 1886,  recited 

from  W.  B,  ifayo,  esq,,  oolleotor. 


Articles. 


XMFOBTB. 

Bait pounds. . 

Soperphosphate  ...tons.. 

JeLAuuw  ............  ..QO* •• 

Guano do... 

Coal do... 

Potatoes bnahels.. 

Wine gallons.. 

Olive  oii do. . . . 

Coffee pounds.. 

Maccaroni do.... 

Works  of  art 

Cotton-plasb  fhimes 

CoDch  shells 

Olives 


Total 


EXPORTS. 

Cotton bales.. 

Staves number.. 

Logs do  ... 

W.O.  plank do 


Quantities. 


19,614,627 

000 

POO 

1,054 

255 

11,091 

852 

10 

170 

100 


245, 606 

4, 510, 443 

6,716 

8,324 


Values. 


$42,744 

11,096 

7,232 

61,614 

520 

2,115 

597 

4 

17 

5 

1,465 

49 

3 

80 


127, 391 


11, 107, 860 

230,  661 

73, 240 

28,662 


Articles. 


BXFOBTs— continued. 

Shingles number.. 

Poplar  plank do.... 

Shuttle  blocks do ... . 

White-oak  spokes,  .do. . . . 

Boat do.... 

Church  bell do.... 

Grindstones do.... 

Cartridges do 

Muskets do 

Cotton  ties do — 

Coal tons.. 

Mancanese no. . . 

Pyrites do... 

Com bushels. . 

Bark bags.. 

G rain  bags num bcr. . 

Tobacco pounds . . 

Pino  plank feet.. 

Shuttle  blocks cases. . 

Wine gallons.. 


Total. 


Quantities. 


Values. 


645,800 

$4,456 

],8ao 

2,220 

80,000 

1,000 

6,590 

230 

759 

400 

1 

150 

1 

50 

390 

90 

2,000 

44 

2 

32 

37,000 

1.000 

25.064 

70,788 

334 

8.390 

259 

5,180 

53,021 

30.745 

4,951 

6,074 

5, 975 

472 

107,729 

10, 618 

356, 565 

5,030 

431 

715 

10 

10 

11,646,917 
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Vessels  cleared  and  entered. 


Direction. 

Cleared. 

Entered. 

Number. 

Toxmage. 

Number. 

Tonnage. 

Toreien 

159 
1,555 

141, 013 
1,334,537 

82 
1,888 

67,168 
1,215»398 

CoMtwiae 

Totil 

1,714 

1,486,450 

1,480 

1,282,666 

lstter  of  the  norfolk  and  portsmouth  cotton  rxchanqe. 

Norfolk  and  Portsmouth  Cotton  Exchange, 

Norfolk,  Va.,  July  13, 1886. 

Dear  8ir  :  Herewith  please  find  statement  receipts  and  shipments  of  cotton  at  the 
port  of  Norfolk  for  twelve  months  ending  30th  June,  1880. 

RECEIPTS. 

Bales. 

Becelved  at  Norfolk,  12  months,  ending  30th  June,  1366 562, 053 

SHIPMENTS. 

Bales. 

Exoorted  direct  to  Great  Briiain 235,402 

Exported  direct  to  France 2,328 

Exported  direct  to  the  Continent 7,878 

Total  exports. 245,608 

Coastwise— New  York,  Boston,  Providence,  Baltimore,  and  Philadelphia ....    310, 867 

Total  shipments  twelve  months.  30th  Jnne,  1886 556, 475 

Sinoe  the  organization  of  our  excnange  in  1874  there  have  heen  received  and 
ahipped  to  30th  June  following  nomber  of  bales  of  cotton : 

Bales. 

Beceipts  twelve  years  to  30th  Jane,  1886 6,671,379 

Shipments  twelve  years  to  30th  June,  1886 6,660,672 

I  remain,  dear  sir,  yonrs,  very  truly, 

NoRBiAN  Bell, 
Superintendent  and  Secretary, 
Capt.  F.  A.  HiNMAN, 

Corpe  of  Engineers,  U.  S.  A, 


flrratemknt  of  receipts  and  shipments  of  cotton  at  the  port  of  norfolk, 

virginia. 

Norfolk  and  Portsmouth  Cotton  Exchange, 

Superintendent's  Office, 
Norfolk,  Fa.,  August  31, 1885. 

Gentlemen  :  Herewith  I  have  the  honor  to  submit  the  eleventh  annual  statement 
of  the  cotton  movement  of  the  port  of  Norfolk  for  the  tw^ve  months  ending  August 
31,  1885-season  of  1884-^85. 

The  movement,  o^ing  to  the  shortness  of  the  crop,  has  not  equaled  that  of  the  pre- 
irioas  year,  but  notwithstanding  this  the  direct  exi)orts  show  a  material  iucrease  dur- 
iDg  the  same  period,  thus  demonstrating  that  the  reputation  of  the  port,  both  as  a 
market  and  a  shipping  t)oiut,  has  been  well  maintained  in  the  leading  cotton  marts 
of  Great  Britain  and  uie  Continent. 

The  splendid  facilities  for  the  handling  and  shipment  of  cotton  which  have  signal- 
ized this  port,  through  its  powerfnl  compresses  and  its  magnificent  coastwise  lines  of 
Bt«amshix>s,  have  been  furtner  augmented  by  the  opening  of  the  New  York,  Philadel- 
phia and  Norfolk  Railroad,  which  commenced  operations  in  November  last. 

The  movement  of  cotton  at  the  ports  of  Virginia  has  attained  such  volume  that  I 
beg  to  direct  your  attention  to  a  summary  of  toe  same,  both  at  West  Point  and  New- 
port News,  and  which  will  be  found  further  on  in  this  report.    In  the  Newport  Ne^s 
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report  will  be  found  6|137  bales  which  have  been  ferried  to  Norfolk  and  exported 
throneh  our  castom-hoase. 

^  BiJm. 

Norfolk  has  handled 648»623 

West  Point  has  handled 211,75a 

Newport  News  has  handled 56,712 

Total  handled  at  three  Virginia  ports 819,288 

The  receipts  and  shipments  of  cotton  at  the  port  of  Norfolk  for  the  twelve  months 
ending  Angnst  31, 1885,  are  as  follows : 

BECEIPTS. 


Bonte. 


Norfolk  and  Western  Bailroad 

Seaboard  and  Roanoke  Railroad 

Norfolk  Sonthem  Railroad 

Chesapeake  and  Ohio  Railroad 

Albemarle  and  Chesapeake  Canal .* j. 

Dismal  Swamp  Canal 

Kansemondand  James  Riyers,  Ao 


Total  receipts  for  Norfolk 

Deduct  received  from  Wilmington 2,884 

Ded act  received  fh>m  Newnort  News 8,187 

Dednct  received  from  Mobile,  Ala , 800 

Deduct  received  from  Charleston,  S.  C 221 


Receipts  at  Norfolk 


Through. 


85,676 

60,647 

11,505 

8.137 

3,810 


167,776 
8,521 


I 


150,254 


LocaL 


140.897 

158,024 

41,087 

814 

43.893 

757 

2,833 


887,185 


1,021 


888,164 


TotaL 


226,07a 

218,671 

S2,572 

6,751 

47,503 

757 

2,638 


554, 9e» 


9,542 
645,418 


RBCBIPTS  IN  ELEVEN  YEARS. 


Receipts  season  1884-'85 

Receipts  ten  years  previous 


Receipts  in  eleven  years. 


150,254 
2,815,495 


2.974,749 


888,164 
2,751,332 


3, 137, 496 


545.418 
5.666,827 


8,112,245 


EXPORTS  AND  SHIPMENTS. 

The  direct  exports,  coastwise  shipments,  and  other  details  of  the  distribution  of  the 
movement  are  as  follows : 

Bales. 

Exported  direct  to  Great  Britain  since  September  1,  1884 277,667 

Exported  direct  to  France 6,375 

Exported  direct  to  Continent 11,775 

Total  direct  foreign  exports i 295,817 

Coastwise  movement : 

New  York 90,846 

Boston 74,506 

Providence 31,172 

Baltimore 46,571 

Philadelphia 13,301 

Liverpool,  via  Newport  News 593 

Total  coastwise  shipments 256,989 

Total  shipments : 552,806 

Withdrawn  for  consumption  since  February  1, 1885 642 

Burned  February  25,  1885 • 1,968 

Shipped  overland  to  Petersburg  and  Suffolk 399 

3,009 

Total  distribution 555,815 

RECAPITULATION. 

Bales 
By  stock  on  hand  August  31, 1884 ggO 

By  total  receipts  12  months  ending  August  31,  1884 554, 960 
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Bales. 

To  direotexports 295,  bl7 

ToooMtwiaeBhipments 256.989 

To  eonaamption,  bnmed  and  overland 3,009 

To  stock  on  hand  Auguat  31,  1885 125 

Total , 555,940 

Following  ia  a  sanimary  of  the  exports  and  ahipmenta  from  this  port  for  the  past 
eleren  years: 


Shlpnienta,  13  month*  Anj^st  81, 1885 

SypmaaU,  10  years  ending  AuKOHt  81, 1884 

Totol 


Foreign. 


295,817 
8. 187, 083 


2,482,000 


Coastwise. 


250,989 
8,867,894 


8,024,883 


Total. 


552  806 
5,554,977 


0,107,783 


The  yalae  of  oar  direct  exports  for  season  1884-'85  amoont  to  $14,279,835,  an  increase- 
of  92,697,010  over  the  season  of  lt983-'84,  and  for  the  past  seven  seasons  are  as  follows: 


Season. 


ia7^*70 

187»-*» ^ 

1880.*81 7. 

1881-*82 

-•83 

-»84 

lfi84-*85 


203,630 
267,085 
828»818 
831,817 
872,629 
243,881 
295,817 


Yalae. 


10,143,016 
18,786,20» 
17,280,047 
17,573,410 
17,809.082 
11«682,826 
14,279,83& 


There  have  heen  shipoed  on  throneh  hills  of  lading  to  Great  Britain  and  the  Conti- 
nent, via  Boston,  New  York,  Philadelphia,  and  Baltimore,  65,917  hales,  exclnsive  of 
593  hales  shipped  via  Newport  News  to  Liverpool.  These  shipments  ao  not  appear 
as  our  exports,  heing  credited  at  port  where  finally  cleared. 

The  shipments  via  coastwise  lines  on  throngh  hills  of  lading  for  the  past  seven  sea- 
sons have  heen  as  follows : 


Season. 


l»7ft-*79 
187^*80. 
1880.'81. 
lS81-*82 


Bales. 


80,270 
25,014 
40,878 
42,749 


SoMon. 


1882-'88 

1883»'84.««. 

1884-'85!II!"r.*.'r.lI'I!"'''.III!05,'9i7> 
lilyeipool  via  Newport  News ....     693  > 


Bales. 


91,28» 
82,818 

00, 510 


Through  the  conrtesy  of  P.  H.  Adams,  Esq.^  General  C.  and  F.  Asent  at  West  Point, 
Va.,  I  am  enabled  to  give  the  receipts  and  shipments  of  cotton  at  that  port. 

Beceipta  at  West  Point,  Ya.,  twelve  montha  ending  August  31,  1885 211, 753- 

Bxported  to  Great  Britain  (Liverpool) 12,762 

Bxported  to  continent 13,895 

Total  direct  exports .' 26,657 

Coastwise  almmienta: 

New  England  towns 26,636 

New  Yoric 105,728 

Philadelphia 12,411 

Baltimoro 40,294 

Betumedhome 27 


Total  domestic  ny>vement 


185,096 


Total  amount.  West  Point 211,753 

Through  the  published  figures  I  am  enabled  to  give  following  statement  of  move- 
ment of  cotton  at  Newport  News  for  twelve  months  ending  Augast  31,  1885,  and  to 
Hon.  Baker  P.  Lee,  collector  of  castoms,  I  am  indebted  for  tho  official  exports  of  cot- 
ton for  same  period : 

Oroaa  receipts  at  Newport  News  for  twelve  months  ending  August  31, 1885... .  59, 316> 
cotton  direct  for  Norfolk  and  ferried  to  destination 614 


Net  receipts,  Newport  News ^^1^ 
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DISTRIBXrnON. 

Exported  direct  to  Livorpool,  as  per  cnstom-hoase  returns 22, 976 

Ferried  to  Norfolk^  for  export  to  Xtiverpool 6,137 

Shipped  to  coastwise  ports,  New  England  towns,  &,o 29,569 

Total 4 58,702 

I  desire  to  express  my  appreciation  of  the  courtesies  extended  this  office  by  the  offi- 
cials and  their  representatives  of  the  yarious  transportation  lines,  and  also  the  hon- 
orable collector  of  the  port. 

I  remain,  dear  sirs,  yery  respectfully,  your  obedient  servant, 

NoBHAN  Bell, 
Superintendent  and  Secretary, 

The  President  axd  Board  of  Directors, 

Norfolk  and  Portemouth  Cotton  Exchange, 


Statement  of  Pooahontae  iemi-hituminoua  coal  delivered  at  Lambert*$  Point  Pier  and  Kor* 

folk,  Fa.,  from  July  1, 1885,  to  June  30, 1886. 


Month. 


July 

Aainut 

September.... 

October 

November.... 
December  ... 

January  

February .... 

March 

AprU 

May 

June 


Steamers 

loaded 

orsapplled. 


American  tailing  ret* 
sela  loaded. 


S 


Total 


2 
8 
6 

11 
7 
4 

11 
8 
• 
2 


I 


62 


1 
2 


4 

a 


i 

I 
I 


t 

8 


1 
i 


1 

2 

1 

U  1 


2 
8 


U 


48 
42 
39 
44 

40 
42 
87 
17 
49 
61 
48 
48 


4 

t 

3 

o 
H 


Tons  of  coal  shipped  or  supplied. 


495 


44 

43 
43 
63 
46 
65 
46 
23 
62 
62 
65 
60 


& 


*2»601 
601 

480 
159 


'1 
a 

o 


2.184 
2,430 
2,274 
1«691 
408 
2,291 
1,984 


682  17,008 


24. 636 
28,853 
24,633 
27.824 
26,862 
25^956 
24,233 
10, 814 
87.842 
43,856 
40,023 
28.491 


e 

e 


OQ 


842.423 


638 
1,809 
1,67D 
2,862 
1.402 
1,207 
8.131 
2,422 
1,863 

477 


1,863 
2,870 
2,220 
4.069 
4.518 
8,723 
4,172 
8,780 
6,161 
6.214 
6,674 
8,854 


17,000 


49,624 


3 

o 


28,900 
81,824 
27,971 
83,451 
82,959 
84,745 
82,237 
17,581 
48,825 
62,400 
50,851 
t34,806 


426,050 


*  Cargo  of  ship  John  Biyce  shipped  to  San  Frandsco,  CaL 

f  Changing  gange  of  Norfolk  ik  Western  raUroad  aflbcted  receipts  temporarily. 


€apt.  F.  A.  HlNMAN, 

Corpe  of  Engineer Bf  U,  S,  A, 


WiixiAM  Lamb  A,  Co., 
Agents  of  (kutner  4*  Co,,  Limited, 

Norfolk,  Va.,  June  30,  1886. 


K  2. 


niPI^OVEMENT  OP  APPEOACH  TO  NORFOLK  HABBOB  AND  THB  UNITED 
STATES  (NORFOLK)  NAVY- YARD  BETWEEN  LAMBERT'S  POINT  AND 
FORT  NORFOLK,  VIRGINIA. 

The  act  of  July  5, 18S4:^  appropriated  $50,000  specifically  to  widen 
the  chanBel  of  this  portion  of  Elizabeth  Eiver.  A  Board  of  Engineer 
Officers  was  convened  August,  1884,  to  prepare  a  project  for  the  applica- 
tion of  this  appropriation,  and  submitted  reports  thereou.    (For  details 
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see  Eeport  of  the  Chief  of  EDgineers,  1885.)  The  Board  reported  a  plan 
involviDg^  in  coDJanction  with  dredging,  the  conBtmction  of  a  dike  at 
or  near  Pinner  Point,  expressing  at  the  same  time  doubts  whether,  un- 
der the  phraseology  of  the  law,  any  part  of  the  money  could  be  applied 
tx>  a  work  of  construction. 

However,  the  requirements  of  navigation  demanding  the  widening  of 
the  channel  as  contemplated  in  the  project  already  commenced  and  partly 
executed  by  dredging,  it  was  recommended  that  the  existing  appropria- 
tion be  applied  to  widening  the  channel  between  Lambert's  Point  and 
Fort  Norfolk  by  dredging  along  the  eastern  side  thereof. 

This  having  been  duly  approved,  proposals  were  invited  for  dredging 
in  accordance  therewith,  and  on  August  12, 1885,  a  contract  was  entered 
into  with  P.  Sanford  Boss,  esq.,  the  lowest  bidder,  to  do  the  work  at 
9|  cents  per  cnbic  yard,  measured  in  scows. 

Mr.  Boss  began  work  October  1, 1885,  and  completed  it  December  22, 
1885,  nine  days  sooner  than  the  least  time  (three  months)  allowed  by 
the  contract  for  its  execution.  He  removed  469,944  cubic  yards  of  ma- 
terial, about  300,000  cubic  yards  of  which  was  deposited  on  Craney  Isl- 
and Flats  and  the  balance  in  Willoughby  Bay. 

This  work  has  resulted  in  a  straight  channel  at  least  25  feet  deep  and 
not  less  than  400  feet  wide  at  mean  low  water  the  entire  length  of  this 
approach,  which  formerly  had  an  angle  in  it. 

It  has  given  greater  safety  and  ease  to  navigation,  and  promoted  and 
flu^ilitated  commerce,  trade,  the  postal  service,  and  the  business  relating 
to  the  navy-yard. 

The  easterly  side  of  the  channel  should  be  buoyed  every  1,200  feet  'x> 
mark  it  properly. 

A  plan  and  specifications  have  been  prepared  for  building  a  steam 
tender  for  use  on  this  and  other  works.  For  details  relative  thereto  see 
report  for  this  fiscal  year  on  harbor  at  Norfolk,  Va.,  and  its  approaches. 

The  funds  available  will  be  applied  to  contingencies.  The  sum  ot 
$255,600  can  be  profitably  expended  in  the  fiscal  year  ending  June  30, 
1888,  with  which  it  is  proposed  to  complete  the  improvement  as  pro- 
jected (for  details  see  Beport  of  the  Chief  of  Engineers,  1885,)  to  the 
great  benefit  of  navigation  and  commerce,  and  also  the  United  States 
(Norfolk)  navy-yard. 

For  commercial  statistics  see  report  of  this  fiscal  year  on  harbor  at 
S'orfolk,  Ya.,  and  its  approaches,  of  which  this  is  a  part. 

Norfolk  is  a  port  of  entry. 

Money  statement 

July  1, 18K,  amount  available $49,618  64 

Amoimt  reoeiyed  from  an  officer  for  fuel 38  25 

49, 656  89 
July  1, 1686,  amount  exx>ended  daring  fiscal  year,  exolnsive  of  liabilities 

outstanding  July  1, 1885 46,806  89 

Jtdy  1, 1886,  amount  avaUable 2,850  00 

Amount  appropriated  by  act  approved  August  5, 1886 137,500  00 

Amount  available  for  fiscal  year  ending  June  30, 1888 140,350  00 

{Amount  (estimated)  required  for  completion  of  existing  project 118, 100  00 
Amount  that  can  be  prontablv  expended  in  fiscal  vear  ending  June  30, 1888  118,100  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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i$traetofprapo9als  received  for  dredging  approach  to  Norfolk  Harbor  and  the  UfMod 
States  (Norfolk)  navy-yard,  opened  by  Capt,  F,  A,  Hinmatif  Corps  of  Engineers,  at  Kor- 
folk,  Va.,  August  1, 1885. 


Names  and  addresses  of 
bidders. 


Daniel  Constantlne,  presi- 
dent Baltimore  Dredg- 
ine  Company,  Baltimore, 
lAd> 

American  Dredging  Com- 
pany,  Isaac  Albertson 
president,   Philadelphia, 

Morris  &  Comings  Dredg- 
ing Company,  by  Josepn 
Camiogs  president.  New 
Tork^N.Y. 

Bittenhonse  Moore,Mobile, 
Ala. 

P.  Sanford  Boss,  Jersey 
City,  N.J. 

National  Dredging  Com- 
pany, George  Q.  Barker 
treasorer,  wUmington, 
DeL 

New  York  Steam  Dredging 
Company,  S.  F.  Short- 
land  president,  New 
York,  N.  Y. 


Date  of  commencement 
and  completion  of  work. 


Commence  work  abont 
October  16,  1885,  and 
complete  same  on  or 
abont  January  1, 1886. 

According  to  specifica- 
tions. 


Commence  work  within 
foity  days  and  com- 
plete same  by  Janu- 
ary 1, 1886. 

According  to  specifica* 
tions. 

Commence  work  Octo- 
ber 1,1885. 

Commence  work  on  or 
before  October  1, 1885. 


Commence  work  on  or 
before  October  1, 1885, 
and  complete  -same  on 
or  before  January  1, 
1886. 


Number  and  kind  of  ma- 
chines to  be  used. 


ffl  < 


o 

.a 


P4 


A  sufficient  numl)er  of 
clam-shell  dredges. 

AH  necessary  machin- 
ery and  appliances.      , 


Two  or  more  clam-shell 
machines. 


One    large    clam-shell 

dredge. 
Two    large    chmishell 

dredges. 
Two  or  more  grapple 

dredges. 


Two    large 
dredges. 


clam-shell 


C!oDtract  with  P.  Sanford  Ross. 


(knum, 

10.  1 


8.7 


9.875 


-red: 


K~ca; 


["^'ji 


jrt^: 


5.  ixr:^ 


K3- 

IMPROVEMENT  OP  APPOMATTOX  RIVER,  VIRGINIA. 


\ 


The  operations  daring  the  fiscal  year  ending  June  30, 1886,  were 
led  to  Puddledock  Cut, 

The  contract  with  A.  F.  Hall,  esq.,  referred  to  in  the  last  Annual 
>rt,  was  duly  extended  to  and  completed  on  January  15, 1886, 
Eill  removed  70,124  cubic  yards  of  material,  measured  in  place,  hl 
g  a  total  of  121,424  cubic  yards  removed  under  his  contract. 
Seven  pile  and  brush  revetments,  aggregating  940  linear  feet,  w 
lilt  by  hired  labor,  the  purchase  of  material  in  open  market,  and  C^ 
e  of  the  United  States  plant,  to  sustain  the  dredge  bank  at  we 
>ints  on  the  westerly  side  of  the  cut. 

The  foregoing  has  resulted  in  materially  widening  and  deepening  t 
annel  along  the  entire  length  (about  2  miles)  of  the  westerly  side 
iddledock  Cut^  and  also  along  1,250  linear  feet  of  the  easterly  si 
ereby  subserving  navigation  and  commerce.    The  navigable  chann>^ 
rough  this  cut  is  not  less  than  60  feet  wide  at  bottom  and  at  least 
3t  deep  at  high  water. 

The  condition  of  the  work  on  June  30, 1886,  was  good.  There  wa 
kvigable  channel  at  least  12  feet  deep  at  mean  high  water,  except  a 
w  points  where  short  shoals  have  formed  with  11  feet  thereon.    It 


^^ 


re 
e 

e 

e, 
2 
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believed  that  this  is  dae  either  to  the  untimely  departure  or  arrival  of 
vessels,  or  to  the  overloading  or  careless  handling  of  them,  which  causes 
tbem  to  ground  and  form  shoals.  This  practice  should  of  course  be  dis- 
continue. 

The  outlet  into  Old  Channel  will  be  closed  as  soon  as  Puddledock  Cut 
is  completed ;  this  will  tend  to  remove  the  shoal  that  forms  in  that  vi- 
cinity, at  Jetty  22. 

The  small  balance  available  will  be  applied  to  the  care  of  property 
and  contingencies.  The  sum  of  $46,000  can  be  profitably  expended  in 
the  fiscal  year  ending  June  30, 1888,  with  which  it  is  proposed  to  com- 
plete the  improvement  as  projected,  to  the  great  benefit  of  navigation 
and  commerce.  It  is  estimated  that  $5,000  will  be  required  yearly  there- 
after to  maintain  the  work,  parts  of  which  are  of  a  temporary  character 
add  will  need  repairs. 

The  commercial  statistics  are  appended  hereto. 

Petersburg  is  a  port  of  entry. 

Money  statement 

July  1,  laS),  amount  available |10,437  09 

Jaly  1,  liSbS,  amoont  expended  daring  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1885 $9,519  79 

Jnly  1,  1866,  outstanding  liabilities 60  00 

9, 579  79 

July  1,1886,  amount  available 857  30 

Amoiint  appropriated  by  act  approved  August  5, 1886 18, 750  00 

Amount  available  for  fiscal  year  ending  June  30, 1887  • 19, 607  30 

{Amoont  (estimated)  required  for  completion  of  existinfi^  project 27, 250  00 
Amoimt  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1888    27, 250  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Petersburg,  July  14, 1886. 

Dear  Sir:  In  compliance  with  your  request  of  June  28  last,  I  hereby  furnish  you 
statistical  information  of  the  tonnage  and  conmierce  of  the  port  of  Petersburg  for 
the  fiscal  year  1885-1886.  Table  A  represents  the  tonnage  of  the  port  for  the  period 
named.  Table  B  shows  the  articles  of  freight  received  at  or  sent  from  the  port  by 
iiray  of  Appomattox  River,  with  the  values  thereof,  at  the  city  of  Petersburg  daring 
the  year  ending  June  30, 1886. 


Table  A. — Tonnage  of  the  port  of  Petersburg,  from  July  1, 1885,  to  July  1,  1886. 


Class.  '  y esselB.    Tonnage. 


Schooners 229  2i.962  56 

Sloops 68  605  79 

Btosm-tncs 345  4,075  18 

"  89,192  13 


T«U1 953     68,835  66 
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Table  B. — Kiver  commerce  of  the  port  of  Petersburg. —  Value  of  articles  of  freight, 

INWARD  FREIGHT. 


Article*. 


Coal 

Com 

OaU 

Wheat 

Hay,  straw,  SiO 

Ice 

Gaano 

Lime,  bailder's 

Lime,  shell 

Salt,  Liverpool  and  Q,  A 

OottoQ  ties 

Cotton 


Yalne. 

177,420 

9,111 

936 

430 

1.676 

312,604 

219, 812 

1,620 

1,000 

1,001 

14,426 

65,605 

Articles. 


Peannts 

Potatoes 

Oil 

Bricks 

Cabbages 

Somao 

Lumber,  pine 

Lumber,  white  pine 

^  '^sters 

leoos 

Total 


Valae. 


$24,50! 

3,800 

'6,550 

2,14& 

400 

1.875 

1,830 

455 

2,750 

6,000 

474,250 


OUTWARD  FREIGHT. 


Barrels 

Cotton 

Cotton  seed... 

Gas  tar 

Gnano 

Stable  manure 


Lumber,  pine , 
Wood,  pine... 
Wood,  poplar . 
MisceUaneons 

Total... 


$40.49£ 

38,178 

4.4U 

40,000 


192,05av 


SUMMARY. 

Inward  commerce $474,250 

Outward  commerce 192,053 

Total 666.303 

Tho  past  fiscal  year,  like  the  oue  immediately  preceding^ proved  to  be  a  dull  one  in 
trade,  and  whilst  Table  A  will  show  an  iDcrease  in  the  tonnage  of  the  port  as  com- 
pared with  that  of  1884-1685,  there  has  been  considerable  falling  off  in  the  commerce 
by  the  river. 

In  my  last  annual  report  it  was  stated  that  negotiations  were  pending  for  the  removal 
of  certain  rooks  in  the  harbor,  and  it  is  a  matter  of  satisfaction  to  communicate  the 
fact  of  the  accomplishment  of  this  work,  a  depth  of  12  feet  at  low  tide  having  been 
made  at  the  three  points  where  the  said  rocks  existed ;  and  the  bar  made  hy  the 
spring  freshets  in  the  basin  cut  out  by  the  Government  some  time  ago  was  dredged 
out  by  the  city  in  June,  but  which  has  since  been  formed  again  by  the  heaviest  flood 
that  has  occurred  in  the  Appomattox  Rixer  for  about  thirty-five  years,  it  being  over 
a  foot  below  the  height  attained  by  the  great  freshet  of  March,  1851 ;  the  said  shoal 
will  no  doubt  be  again  cleared  away  this  summer. 

The  city  has  likewise  carried  on  dredging  operations  during  the  year,  in  the  re- 
moval of  bars  at  the  Magazine  Reach,  near  the  corporation  line,  and  at  the  head  of 
Puddledook  Cut,  which  obstmoted  the  navigation  no  little  and  tended  to  impair  the 
commerce  of  the  port ;  and  this  last-named  bar  has  formed  again  and  is  the  shallowest 
part  of  the  entire  channel  at  this  date.  Now  the  original  scheme  of  a  navigable  chan- 
nel-way of  12  feet  at  mean  high  tide  is  most  anxiously  looked  for  to  be  brought  about 
at  an  early  day,  which  will  be  snre  to  augment  the  tonnage  and  commerce  or  the  port, 
and  prove  to  be  the  dawning  of  an  auspicious  era  in  the  commercial  history  of  Peters- 
burg. 

The  following  statistics  are  taken  from  the  official  records  of  the  United  States  in- 
ternal revenue  department  of  Petersburg  for  the  year  1885. 

Tax  collected  fh>m  tobacco  manufactured  in  Petersburg $344, 624  80 

Tobacco  manufaotored  in  Petersburg,  exported pounds . .      4, 840, 120 


Very  respectfully, 


Capt.  F.  A.  HiNMAN, 

Corpe  of  Efiginoerg,  U.  S,  A. 


£.  H.  Stainback, 

Port  Warden. 
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K  4. 

IMPROVEMENT  OP  NOTTOWAY  RIVER,  VIRGINIA. 

There  were  no  operations  daring  the  fiscal  year  ending  June  30, 18SG. 
It  was  deemed  inexpedient  to  resume  them,  the  fands  available  being 
insofficient.  The  small  amount  expended  during  that  time  was  for  con- 
tingencies. 

There  are  no  reliable  commercial  statistics  available.  There  is  but 
little  traffic  over  tJie  river.  No  further  appropriation  is  asked  for  thia 
work. 

Thia  river  is  in  the  coUeotion  distriot  of  Norfolk,  Va. 

Money  statement 

July  1, 1885,  amoant  available $453  29 

July  1,  1886,  amount  expended  daring  fiscal  year,  exclosive  of  liabilitiee 
ontatanding  Joly  1, 1885 207  13 

July  1,1886,  amoant  available 246  16 


KS. 

IMPROVEMENT  OF  BLACKWATER  RIVER,  VIRGINIA. 

There  were  no  operations  daring  the  fiscal  year  ending  June  30, 1886, 
there  being  no  fands  available. 

Hie  sam  of  $2,500  can  be  profitably  expended  in  the  fiscal  year  end- 
ing Jane  30, 1888.    It  is  proposed  to  apply  this  as  follows  : 

Bedredging  two  bars  that  have  shoaled  slightly,  catting  off  project- 
ing points  that  have  only  been  partially  cat  off,  and  removing  any 
logs,  snags,  &c,  that  may  be  foand. 

The  oommercial  statlBtics  are  appended  hereto. 
This  riyer  is  in  the  coHection  district  of  Norfolk,  Va. 

Money  statement 

L  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1888    |2, 500  00 
<  Sabmitted  in  oompnance  with  requirements  of  section  2  of  river  and  har- 
(     bor  acts  of  1866  and  18G7. 

COMMERCIAL  STATISTICS. 

BuHme»9  dsUcered  to  and  from  p&inU  an  Chowan^  Blaokwater,  and  Mekerrin  river$,  (y 
AlbemarU  Steam  Navigation  Company f  from  July  1,  1885,  to  July  1,  1886. 


▲rtiolM. 


poands.. 

Oaai*A do... 

Cottoa bales..  12,872 

Fish,  frMb ' boxes..  2,780 

pM]i.salt barrels..  4.006 


Soatfa. 


U.902.7M 
4. 208,849 


Vo  bnainess  from  Xottoway  Hirer. 

J.  H.  BOOART, 
Superintendent  AlbemarU  Steam  Navigation  Company, 
Capt.  F.  A.  HiKMAN, 

Corpe  of  Engineers,  D,  S,  A. 

61  £ 
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K  6. 

IMPROVEMENT  OF  ARCHER'S  HOPE  RIVER,  VIRGINIA. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 188^^ 
It  was  deemed  inexpedient  to  resume  them,  the  funds  available  bein^^ 
insufficient.    The  small  amount  expended  during  that  time  was  for  con 
tingencies. 

The  amount  that  can  be  profitably  expended  in  the  fiscal  year  endin^^ 
June  30, 1888,  is  $9,400.70.  This  will  be  applied  to  dredging  and  will  - 
complete  the  project. 

No  reliable  commercial  statistics  are  available.    However,  they  are 
unimportant. 

This  river  is  in  the  oolleotion  district  of  Torktown,  Va. 

Money  statement 

July  1, 1885,  amoant  available $43  96 

July  1, 1386,  amoant  expended  during  fiscal  year,  exolosive  of  liabilities 
outstanding  July  1,1886 25  33 

July  1, 1886,  amount  available 20  63 

C  Amount  (estimated)  required  for  completion  of  ezistinff  project 9, 400  70 

i  Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1888      9, 400  70 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


K7. 

IMPROVEMENT   OF  NORTH  LANDING  RIVER,  VIRGINIA  AND  NORTH 

CAROLINA. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1886. 
It  was  deemed  inexpedient  to  resume  them,  the  funds  available  being 
insufficient.  The  amount  expended  during  that  time  was  for  contin- 
gencies and  the  construction  of  a  combined  steam  hoister  and  pile- 
driver  for  use  on  this  work,  and  also  on  the  Pamplico  and  Tar  rivers. 
For  the  details  relative  thereto,  see  report  for  this  fiscal  year  on  the 
latter. 

The  funds  available  will  be  applied  to  contingencies.  The  sum  of 
$10,000  can  be  profitably  expended  in  the  fiscal  year  ending  June  30, 
1888.  It  is  proposed  to  apply  this  to  dredging,  as  set  forth  in  the  An- 
nual Beport  of  the  Chief  of  Engineers,  1885,  and  also  to  the  removal  of 
logs,  &c.,  that  have  made  their  appearance  since  the  river  was  last 
cleared  of  them.  The  most  of  this  is  due  to  the  careless  handling  of 
log-rafts,  for  which  there  should  be  some  remedy. 

The  commercial  statistics  received  from  the  Albemarle  and  Chesa- 
peake Canal  Company  are  appended  hereto.  They  also  relate  to  Cur- 
rituck Sound,  Coanjok  Bay,  and  North  River  Bar,  which  are  on  the 
same  inland  water  route. 

This  riyer  is  in  the  collection  district  of  Norfolk,  Va. 
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Money  statement. 

Jnly  1,1885,  amount  available 1 $1,701  28 

July  1, 1886,  amoant  expended  daring  fiscal  year,  excluBive  of  liabilities 

ontstanding  July  1, 1885 201  28 

July  1,1886,  amount  available 1,500  00 

X  Amoniit  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    10, 000  00 
<  Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
t     harbor  acta  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


3V«b  through  the  Albemarle  and  Chesapeake  Canal  for  fieoal  year  ending  June  30,  1886, 
paeeing  through  Elizabeth  and  North  Landing  rivere. 


OOnrO  NORTH. 


-Cpttw bales.. 

JWi barreU.. 

^vilttorM do  ... 

MO poands.. 

Wina do.... 

Meon do 

toi entM.. 

wood oerds.. 

PMo  aad  beans bnshala.. 

PMfttoaa do.... 

Cmb.... ........... ...........  do.... 

JBnad barrels.. 

Beef  and  pork do 

Cider  and  Deer...... ............do.... 

"Fhoar do.... 

Pish do.... 

Molasses do 

Spirits ........do.... 

Sagar do 

Ofl do.... 

Coflbe  sacks.. 

Salt /. » do.... 

Bats  and  ahoes eases.. 

Vails kegs.. 


Quantity. 

58,478 

1,009 

2,576 

2,250 

0,400 

24 

1,900 

222 

4,513 

5t.041 

97,028 

Rice basbels.. 

Wheat do.... 

Peanuts bags.. 

Lumber feet.. 

Railroad  ties number.. 

Watermelons do.... 

Shingles do.... 

Staves do.... 

Latbs do.... 

Passengers do.... 


Quantity. 


'29,088 

8,000 

4,924 

70,885,812 

10,288 

298.940 

20^100.488 

496,102 

738,075 

1.752 

GOING  SOUTH. 


Soap  and  eandles boxea. 

Tobacco do... 

Ware  d'ates. 

Lime  and  cement casks. 

Oyster  shells bushels. 

Agricultural  lime do  .. 

Iron pounds. 

Hay bales. 

Guano tons. 

C(«sl. do... 

Ice .....do... 

Paasengers .'..nomber. 

a 


127 

482 

17 

888 

64,155 

85,475 

040,420 

11,447 

4.783 

8,552 

1.561 

1,589 


K8. 
IMPEOVEMENT  OF  EDENTON  BAY,  NORTH  CAEOLINA, 

The  operations  daring  the  fiscal  year  ending  June  30, 1386^  were  con- 
fined  to  dredging. 

The  contract  with  Thomas  P.  Morgan,  esq.,  referred  to  in  the  last 
Annual  Beport,  was  completed  August  27, 1885.  The  total  quantity 
of  material  removed  under  it  is  46,043  cubic  yards,  measured  in  situ; 
deducting  therefrom  the  approximate  estimate,  29,000  cubic  yards,  re- 
moved last  year,  leaves  17,043  for  this  year.  Four  hundred  and  ninety 
I>ounds  of  No.  2  dynamite  was  purchased  in  open  market  and  used 
here  by  the  Government  in  blasting  stumps,  &c.,  to  facilitate  dredging. 

The  accompanying  map  of  the  last  survey  of  this  locality,  made  Sep- 
tember 7-10, 1885,  shows  that  the  work  has  resulted  in  a  channel,  the 
entire  length  and  depth  projected,  150  feet  wide  at  the  outer  end  and 
165  feet  wide  at  the  inner  end,  with  a  triangular  turning-basin  midway 
of  9 J  acres.  The  total  area  dredged  here  is  17  J  acres ;  and  the  total  9  feet 
deep  and  upward  at  ordinary  low  water,  18J  acres.     There  is  a  naviga- 
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ble  channel  of  varying  width  at  least  10  feet  deep,  at  same  stage,  the 
entire  length  of  the  harbor. 

The  funds  available  will  be  held  for  contingencies.  The  balance  of 
the  estimate  required  for  the  completion  of  the  adopted  project  is  $8,000^ 
but  no  further  appropriation  is  asked  for  at  present  as  Edenton  has  a  har- 
bor amply  sufiQcient  for  all  the  present  wants  of  navigation  and  com- 
merce, which,  so  far  as  can  be  forecast,  will  suffice  for  some  time  to  come. 
It  is  probable  that  dredging  will  be  required  at  long  intervals,  as  the  bay 
has  a  tendency  to  silt  slowly. 

The  commercial  statistics  received  from  M.E.King,  esq.,  general  man- 
ager of  the  Noifolk  Southern  Railroad,  are  appended  hereto.  There  are 
more,  of  minor  importance,  but  they  could  not  be  obtained. 

Edenton  is  in  the  coUection  distriot  of  Albemarle,  K.  C. 

Money  statement. 

July  1,  1885,  amonnt  a7ailable $3,74!^  65 

Jaly  1, 1886,  amonnt  expended  during  fiscal  year,  exolusive  of  liabilities 

outstanding  July  1, 1885 3,295  22 

July  1,  1886,  amount  available 447  41 

Amonnt  appropriated  by  act  approved  August  5, 1886 2, 000  0§ 

Amount  available  for  fiscal  year  ending  June  30,  1887 2, 447  41 

C  Amonnt  (estimated)  required  for  completion  of  existing  project 6, 000  00^ 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

<  harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 
[Norfolk  Soatbem  BallroAd  Company,  General  Manager's  Of&ce.] 

Norfolk,  Va.,  Jul^  13, 1886^ 

Dear  Sir:  Inclosed  please  find  the  statistics  requested  in  your  letter  of  Juno  28. 
Very  truly, 

M.  E.  Ring, 
Gtneral  Manager^ 
Capt,  F.  A.  HiXMAN, 

Corp%  o/Engine^Sf  U,  8.  A, 


Character  and  qwintity  offrdghi  north  hound  from  BoanoJce  Biver,  Edenton^  and  Scupper" 
nang  Biver,  transported  bg  Norfolk  Southern  Bailroad  from  July  1,  1885,  to  Julg  1, 1886^ 


▲rtlclei  and  tonnage. 


▲BTICLIS. 

Lumber feet.. 

Conk bnshels.. 

Rice..  •«...... do.... 

Track packages.. 

FUh,  fresb boxes.. 

Fish,  salt barrels.. 

Tar  and  rosin do.... 

Cotton bales.. 

Melons number.. 

Cattle do... 

Poultry crates.. 

Eggs do.... 

Herchfl ndiae  .  .packages. . 


'^i 

faS 

9| 

«s 

g^ 

^1 

1 

280,100 

7,684 

168 

7,001 

1,842 

6,2d0 

0,904 

8,151 

6^216 

406 

1,782 

240 

07 
12,649 

i,*703 

15,040 
40 

364 

60 

856 

1,092 

1,989 

3,014 

1,501 

Articles  and  tonnage. 


▲BTICLBS— oontlnned. 

Staves number 

Shingles do.. 

Barrel  heads do.. 

Sheep  and  hogs. .  .do. . 

Peanuts bushels 

Logs feet 

TOKIIAOB. 

North  bound. 

Southbound 

Total 


IS 

a 

is 


11,060 

200,850 

00,450 

27 

10.528 

2,082,026 


80, 738, 472 
13,171,045 


43, 010, 417 


602 

1,772 
2,100 


8,066,423 
2,220,21» 


5,202,642 


^8 


«.S 


*%^a 


/ 


I 


vrx 


/ 


BS 


r^ 


S.S 


83 


l9.h 
\ 

8.7 


8:7 


< 


\. 


8.7 


8.7 


S3 


k> 


X-l 


»3 


jeo 


J1.4 


12X5 


7v4 


.13^ 


e« 


.mJ^^ 


c^ 


U).7 


Kl».8 


•^      \\ 


aa» 


ULt 


ji:s 


i.«.m 


12.3 


IXo 


ie.» 


la? 


1X.8 


JOl 


J] 


/ 


/ 


ItT 


•a 


•.B 


•A 


«.a 


«« 


1.x 


r.J 
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K  9. 

IMPROVEMENT  OP  CURRITUCK  SOUND,  COANJOK  BAY,  AND  NORTH  RIVER 

BAR,  HORTH  CAROLINA. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1SS6. 
It  was  deemed  inexpedient  to  resume  them,  the  funds  available  being 
insufficient. 

The  channel  has  deteriorated  some,  due  very  largely,  it  is  thought,  to 
steamers  grounding  out  of  it  and  creating  shoals  in  their  efiforts  to  get 
off.  Buoys  or  piles  maintained  constantly  between  the  gas-beacons  to 
mark  the  channel  would  t^nd  to  diminish  this. 

A  plan  and  specifications  have  been  prepared  for  building  a  steam- 
tender  for  use  on  this  and  other  works.  For  the  details  relative  thereto, 
see  report  of  this  fiscal  year  on  harbor  at  Norfolk  and  its  approaches, 
Virginia. 

The  funds  available  will  be  applied  to  contingencies.  IJiq  sum  of 
$65,122.85  can  be  profitably  expended  in  the  fiscal  year  ending  June  30, 
1888.  It  is  proposed  to  apply  this  to  dredging,  as  set  forth  in  the  An- 
nual Beport  of  the  Chief  of  Engineers,  18^. 

The  commercial  statistics  are  the  same  as  those  to  be.found  in  report 
on  North  Landing  Eiver  for  this  fiscal  year,  these  works  being  on  the 
same  inland  water  route. 

Corritnck  Sound,  Coanjok  Bay,  and  North  RiT6r  Bar  are  in  the  colleotlou  district  of 
Norfolk,  Va. 

Money  statement. 

July  1, 1885,  amonnt  available $1,500  00 

July  1,1886,  amount  available 1,500  00 

Amount  appropriated  by  act  approved  Angast  5, 1886 10,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 11, 500  00 

r  Amonnt  ^estimated)  required  for  completion  of  existing  project 55, 122  85 

J  Amount  tJiat  can  be  profitably  expended  in  fiscal  year  enoing  June  30, 1888    55, 122  85 
)  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


K  10. 

IMPROVEMENT  OF  MEHERRIN  RIVER,  NORTH  CAROLINA. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1886. 
It  was  deemed  inexpedient  to  resume  them,  the  funds  available  being 
iosofficient  to  do  necessary  dredging.  The  small  amount  expended 
during  that  time  was  for  contingencies.  The  balance  available  will 
doubtless  be  required  in  due  time  to  remove  logs,  snags,  &c.,  that  will 
have  again  formed  obstructions. 

The  sum  of  $7,500  can  be  profitably  expended  in  the  fiscal  year  ending 
Jane  30, 1888.  It  is  proposed  to  apply  this  to  dredging  and  the  removal 
of  obstructions  like  those  above  that  will  continue  to  form. 

A  portion  of  the  commercial  statistics  will  be  found  in  report  for  tliis 
fiscal  year  on  the  Blackwater  Eiver.  There  are  more,  as  other  lines  of 
boats  ply  here,  but  they  could  not  be  obtained. 

Tlie  Meherrin  Riyer  is  in  the  collection  dlatriot  of  Norfolk,  Va. 
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Money  statement 

July  1, 1885,  amount  ayailable $447  6a 

July  1, 1886,  amoant  expended  daring  fiscal  year,  exclasive  of  liabilities 
outstanding  July  1, 1885 32  13 

July  1, 1886,  amount  available 415  47 

{Amount  (estimated)  required  for  completion  of  existing  project 7, 500  00 

Amonnt  that  can  be  prolitabl^  expended  in  fiscal  vear  ending  J  une  30, 1888  7, 500  00^ 
Submitted  in  compliance  with  requirements  or  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Kll. 
IMPROVEMENT  OF  PAMPLICO  AND  TAR  RIVERS,  NORTH  CAROLINA. 

The  combined  steam-hoister  and  pile-driver  referred  to  in  the  last 
Annaal  Report  was  completed  for  use  on  this  work  and  Korth  Landing 
Biver.  The  cost  of  this  as  per  original  specifications  was  $4,063.57. 
Extras,  in  the  shape  of  outfit,  &c.,  were  added,  making  the  cost  $4,538.05. 
From  August  19  to  October  31  it  was  engaged  in  removing  obstructions^ 
and  thoroughly  cleared  the  river  of  them  between  Washington  and 
Greenville.  (The  portion  worked  over  is  the  first  6J  miles  below  Green- 
ville.) It  is  well  adapted  to  the  work.  Six  hundred  and  eighty-three 
obstructions  were  removed  and  burnt,  so  that  they  can  never  again  enter 
the  river  during  freshets  as  obstructions.  They  consisted  of  the  fol- 
lowing: 2  sunken  fiats,  29  floating  logs,  228  sunken  logs,  128  sunken 
trees,  25  stumps,  249  snags,  and  22  overhanging  trees. 

An  examination  of  the  river  was  made,  which  shows  it  to  be  in  the 
following  condition:  Of  the  forty-one  jetties  twenty-five  were  in  good 
order,  and  the  balance  not.  As  a  rule  they  have  proved  of  benefit  to 
navigation,  but  more  will  be  required  to  complete  the  project.  Some 
have  been  damaged  by  steamers  striking  them  at  high  water,  for  which 
reason  piles  should  be  placed  at  the  ends  thereof  to  mark  them.  The 
best  jetties  are  those  composed  of  two  rows  of  piles,  filled  in  with  logs^ 
&c.  No  work  has  been  done  on  jetties  since  1882.  There  are  yet  many 
overhanging  trees  along  this  river,  and  many  logs,  snags,  &c.,  to  be  Re- 
moved. The  bridges  at  Greenville  and  Sparta  collect  large  quantities 
of  drift,  which  causes  shoals  and  rapids  to  form  to  the  detriment  of  navi- 
gation. Clear  span-bridges  should  be  substituted  therefor.  Steamers 
run  regularly  from  Washington  to  Greenville  the  year  round,  and  thence 
to  Tarborough  only  during  high  water. 

The  foregoing  was  done  by  the  hire  of  labor,  the  purchase  of  material 
in  open  market,  and  the  use  of  the  United  States  plant. 

The  small  balance  available  will  be  applied  to  the  care  of  property 
and  contingencies. 

The  sum  of  $5,000  can  be  profitably  expended  in  the  fiscal  year  end- 
ing June  30, 1888.  It  is  proposed  to  apply  this  to  the  removal  of  logs, 
snags,  shoals,  &c.,  and  the  repair  and  construction  of  jetties. 

The  commercial  statistics,  collected  from  three  steamship  companies, 
&c.,  by  Mr.  F.  B.  Satchwell,  Washington,  K.  0.,  are  apjjended  hereto.^ 
There  are  more  of  minor  importanc  f ,  but  they  could  not  be  obtained. 

These  rivers  are  in  the  collection  district  o.''Pamplico,  N,  C. 
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Money  statement. 

Jnlyl,  1885,  amoant  available |2,462  90 

July  1, 1886,  amoimt  expended  daring  fiscal  year,  excloBive  of  liabilities 

ontetanding  July  1,  lfa85 2,414  23 

July  1,  1886,  amonnt  aTailable 48  67 

Amount  appropriated  by  act  approved  Angnst  5,  1886 6,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 5,048  67 

L  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888     5, 000  00 
<  submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMKRCIAI.  STATISTICS. 


BeceipU  and  8hipment$. 


Artidea. 

Qnantitiee. 

▲rtiolea. 

1 
QnanUtiM. 

Ltoaber feet.. 

Slitngleii' miinber.. 

Staves do  — 

CotMo. bale*.. 

8,817.444 

2,887.825 

111.800 

27.804 

17, 000 

6,140 

Potatoes barrels.. 

Merchandise packages.. 

Peas... bags.. 

Green  hides  ...............nomber.. 

6,416 

11.192 

208 

88 

Rioe bushels.. 

Xavalstoreit barrels.. 

Balasters w..do 

Tonnage tons.. 

41.050 
807.16ft 

K    12. 


IMPROVEMENT  OF  YADKIN  RIVER,  NORTH  CAROLINA. 


Operations  were  resumed  August  16  and  suspended  November  21. 
High  water  greatly  interfered  with  the  work.  It  was  unusually  high  sev- 
eral times  during  the  year.  The  work  consisted  in  extending  the  channel, 
at  winter  stage,  around  the  north  end  of  Swicegood's  Mill-dam  and  into 
the  pool  above  it,  without  injuring  the  water-power,  but  on  the  contrary 
improving  it  incidentally.  This  was  accomplished  by  executing  the  fol- 
lowing in  addition  to  that  given  in  the  last  Annual  Eeport :  Six  wing- 
dams,  aggregating  356  linear  feet,  and  two  sill-dams,  60  linear  feet  each 
were  built :  one  wing-dam  was  extended  6  linear  feet ;  the  training- wall 
was  extenaed  125  linear  feet  above  the  mill-dam ;  150  linear  feet  of  train- 
ing-wall and  498  linear  feet  of  wing-dams,  built  in  1884,  were  raised  and 
strengthened,  and  several  rock  ledges  removed. 

In  the  prosecution  of  the  above,  325  linear  feet  of  holes  were  drilled, 
and  two  hundred  and  seventy-five  blasts  made,  using  615  pounds  of  Ko. 
2  dynamite.  The  following  material  was  consumed  by  the  work :  445 
cubic  yards  of  rock,  300  cords  loose  brush,  twenty-seven  brush  mat- 
tresses, 20  feet  long,  10  feet  wide,  and  IJ  and  2  feet  thick,  and  thirty- 
eight  logs. 

The  foregoing  was  done  by  the  hire  of  labor,  the  purchase  of  material 
in  open  market,  and  the  use  of  the  United  States  plant. 

The  condition  of  the  work  on  June  30, 1886,  was  excellent,  it  being 
of  a  very  permanent  nature.  The  plant  generally  has  been  in  use  since 
the  fall  of  1880.  It  has  received  current  repairs  as  needed,  but  will 
require  extensive  repairs  and  renewals  ere  long. 
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The  act  of  July  5, 1884,  provided  as  follows : 

That  the  tarn  of  $6,000.  authorized  by  the  act  approved  June  14, 1880,  to  be  ex- 
pended for  the  removal  of  damt  in  Tadkin  River,  North  Carolina,  may  be  need  by  the 
Secretary  of  War  for  acquirlDg  the  right  of  wa^,  by  removal  or  otherwise,  of  such 
dams 'as  may  be  necessary  for  tne  contemplated  improvement,  the  said  right  of  way 
or  removal  to  be  obtained  by  agreement  with  the  parties  interested,  or,  in  event  of 
failure  to  make  a  reasonable  agreement,  by  condemnation,  as  provided  for  by  the  laws 
of  the  State  of  North  Carolina. 

It  is  questionable  whether  the  expenditare  of  any  of  this  sum  will  be 
necessary,  as  recent  investigations  show  that  the  dams  can  all  be  best 
and  most  economically  passed  by  wiug-dams  and  training- walls,  or  by 
lo(&s,  as  the  case  may  be.  Accordingly,  this  amoant  will  be  held  for 
the  present.  It  would  be  very  expensive  to  make  low-water  navigation 
on  this  river  in  any  mauner;  the  commerce  to  be  developed  would  not 
justify  it. 

On  June  20, 1885,  the  Chief  of  Engineers  approved  the  recommenda- 
tion made  in  the  project  submitted  January  6, 1885,  that  the  balance  of 
the  funds  available,  aside  from  the  $6,000  reserved  for  acquiring  the 
right  of  way  by  removal  or  otherwise  of  dams,  be  applied  to  improving 
the  river  at  Swicegood's  Mill  Dam,  Dutchman's  Island,  Boone's  Ford 
Shoal,  reef  below  Fulton,  Peebles'  Dam,  Peebles'  Beef,  and  Hartley's 
Dam,  in  the  order  named,  for  navigation  at  ttinter  stage.  The  balance 
available  will  be  applied  accordingly,  as  heretofore. 

The  sum  of  $10,000  can  be  profitably  expended  in  the  fiscal  year 
ending  June  30, 1888.  It  is  proposed  to  expend  this  in  lengthening  and 
ftirther  improving  the  channel  at.,winter  stage. 

No  commerce  existed  upon  the  river  before  the  commencement  of  the 
improvement,  and  none  has  been  developed  thus  far.  The  commercial 
statistics,  furnished  by  Mr.  Frank  Brown,  overseer,  are  appended  hereto. 

This  river  is  in  the  coUection  district  of  Wilmington,  N.  C. 

Money  statement. 

Jnly  1, 1885,  amount  avaUable $14,723  95 

Jnly  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 6,339  85 

July  1, 1886,  amount  available 8,384  10 

Amount  appropriated  by  act  approved  August  5, 1886 10,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 18, 384  10 

C  Amount  thatoan  be  profitably  expended  in  fiscal  yearending  June  30, 1888    10, 000  00 
<  Submitted  in  compliance  with  requirements  of  section  S  of  river  an  i 
(     harbor  acts  of  lb66  and  1867. 


COMBUCRCIAL  STATISTICS. 

FdRK  Chubch,  Davie  County,  N.  C, 

July  8,  1886. 

Captain  :  In  compliance  with  your  request  of  the  2dth  ultimo,  I  have  the  honor  to 
make  the  following  statement  in  reference  to  the  commercial  statistics  of  that  section 
of  country  lying  along  and  contiguous  to  the  Yadkin  River. 

I  respectfully  state  that  these  statistics  have  been  gathered  from  my  own  hooka 
(farming,  as  you  know,  about  10,000  acres)  and  from  reliable  farmers  above  and  below 
me  on  the  river.  Owing  to  the  long-con  tinned  rainy  seasoD,  it  is  my  candid  opinion 
that  one-half  of  the  wheat  crop  will  be  lost.    Oats  unusually  good. 


;v; 
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Lgiioaltnxal  produoto  of  above-named  section  for  fiscal  year  ending  June  30, 1836 : 


Articles. 

Qaantity. 

Articles. 

Qoaotlty. 

SuiooTii bushels.. 

fltti - do — 

1 do.... 

500,000 

101,000 

5.636 

Oats bashels.. 

Tobacco pounds.. 

Cotton bales.. 

66.600 

8,200,000 

1.600 

Very  respectfully,  your  obedient  servant, 


2mpi,  F.  A.  HiNMAN, 

Carp8  of  Engineers,  U.  3.  A. 


Frank  Bbowk, 

Oveneer, 


Kx3. 

IMPROVEMENT  OF  SCUPPERNONG  RIVER,  NORTH  CAROLINA. 

Active  operations  were  resomed  July  20, 1885,  and  completed  Sep- 
Diber  12, 1885.  The  accompanying  map  shows  where  the  work  was 
•ne.  All  dredging  was  to  9  feet  at  low  water,  the  details  of  which  are 
follows: 

Cat-off  No.  3  widened  12  feet,  making  it  100  feet  long  and  40  feet  wide. 
Gut-off  No.  4  was  made ;  it  is  136  feet  long  and  40  feet  wide. 
The  Thoroughfare  was  widened  15  feet,  making  it  50  feet  long  and 
>m  45  to  55  feet  wide. 

Eight  points  were  rounded  off;  the  number  of  feet  removed  from  each, 
^asnred  from  the  point  back,  is  as  follows:  No.  1,  32  feet;  No.  2,  24 
5t;  No.  3,  22  feet;  No.  4,  28  feet;  No.  5, 15  feet;  No.  6, 17  feet;  No. 
16  feet;  No.  8, 18  feet. 

The  tnming-basin  at  the  head  of  navigation  was  sufficiently  enlarged 
cutting  off  Point  No.  1  and  dredging  an  area  15  feet  by  40  feet  on 
d  opposite  side. 

The  6^foot  shoal,  650  feet  long,  at  the  mouth  of  Collins  Canal  (outlet 
Lake  Phelps)  was  removed. 

The  foregoing  was  done  by  the  hire  of  labor  and  machinery  and  the 
ircbase  of  material  in  open  market,  and  occupied  a  dredge  525  work- 
^  hours.  Three  hundred  and  twenty  pounds  of  No.  2  dynamite  was 
ed  to  blast  roots  and  stumps;  the  number  of  blasts  made  being  129, 
1  average  of  about  2.5  pounds  to  each  blast. 

The  steamboat  men  are  greatly  pleased  with  the  work,  as  it  has  bene- 
ed  navigation  in  a  very  marked  manner,  by  not  only  shortening  the 
itance  about  half  a  mile,  but  also  by  saving  almost  endless  trouble  and 
ich  time  iu  pasing  bends,  permitting  larger  loads,  lessening  danger, 
nlitating  the  handling  of  steamers,  &c.  So  far  as  can  be  foreseen 
•w  DO  further  work  will  be  required  on  this  river  for  many  years,  as  it 
thought  that  its  navigable  condition  is  amply  sufficient  for  the  trade 
erit. 

There  is  really  no  organization  that  collects  commercial  statistics. 
jwever,  two  steamers  run  regularly  on  the  river  and  do  an  extensive 
siuess,  one  of  them  running  to  Elizabeth  City,  N.  C,  under  the  man- 
ement  of  the  Norfolk  Southern  liailroad.  Other  vessels  run  on  the 
er  occasionally.    The  commercial  statistics  received  from  M.  K.  King, 
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esq.,  general  manager  of  the  Norfolk  Soathern  Railroad,  will  be  foond 
in  report  on  Edenton  Bay  for  this  fiscal  year. 

This  river  is  in  the  oolleotion  district  of  Albemarlei  N.  C. 

Money  statement 

Jnly  1,  1885,  amount  available $1,879  3^ 

Jaly  1, 1886,  amount  expended  daring  fiscal  year,  exclnsive  of  liabilities 
outstanding  July  1,  18^ 1,879  83^ 


Kl4. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

(1)  TJie  schooner  Lawrence. — This  wreck  (referred  to  in  the  last  Annual 
Report)  lay  in  the  Scuppernong  River  near  SpruilPs  Bridge,  North  Caro- 
lina (see  accompanying  map).  Not  being  removed  by  the  owner  thereof 
after  lawful  notice,  she  was  accordingj^y  raised  and  floated  on  August  2& 
last,  by  the  Government.  Her  dimensions  were  60  feet  by  16  feet.  An 
attempt  was  made  to  keep  her  afloat  in  order  to  sell  her  according  to 
law,  but  it  being  ascertained  that  the  cost  thereof  would  be  greatly  in 
excess  of  her  value,  being  old,  rotten,  and  almost  worthless,  the  schooner 
was  accordingly  moved  a  short  distance  and  allowed  to  sink  where  she 
would  be  out  of  the  way.  This  has  Anally  disposed  of  her  very  effect- 
ually and  cheaply,  the  cost  thereof  being  $100,  which  was  the  estimate. 

(2)  The  barge  Albemarle. — This  barge  was  formerly  the  side-wheel 
steamer  Albemarle,  built  and  owned  by  the  Old  Dominion  Steamship^ 
Company;  she  was  then  165  feet  long,  3i3  feet  beam,  and  19  feet  in  tbe 
hold.  While  in  tow  of  the  tug  Minnie,  on  December  11  last,  she  sprung 
a  leak  in  .a  gale  and  sunk  in  7^  fathoms  of  water,  with  Hog  Island 
light-house  bearing  west  northwest,  distant  5  miles.  Her  cargo  con- 
sisted of  coal. 

It  having  been  represented  on  December  23  last,  that  she  was  di- 
rectly in  the  track  of  vessels  bound  to  or  from  Chesapeake  Bay,  and 
Northern  and  Eastern  ports,  and  a  dangerous  obstruction  to  navigation, 
a  personal  examination  was  made  of  her,  without  expense  to  the  Gov- 
ernment, on  January  22  last,  which  showed  that  the  late  storms  had  so 
broken  her  up  and  embedded  her  in  the  sand  (as  is  usual  on  this  coast) 
that  she  had  ceased  to  form  such  an  obstruction  as  is  contemplated  by 
section  4  of  the  river  and  harbor  act  of  June  14, 1880. 

(3)  The  schooner  Maria  and  Elizabeth. — This  schooner  was  wrecked 
in  the  gale  of  Pecember  9  last.  She  sunk  in  5  fathoms  of  water.  Cape 
Charles  lighthouse  bearing  north,  distant  3J  miles.  Her  tonnage  was 
193  and  her  cargo  consisted  of  stone  and  cement.  She  had  been  strip- 
ped of  masts,  anchors,  &c.,  by  a  wrecking  company. 

The  same  representation  was  made  of  her  on  December  23  last,  that 
was  made  of  the  Albemarle,  and  she  was  personally  examined  on  the 
same  day,  without  cost  to  the  Government,  with  the  same  result. 

(4)  The  schooner  Tarry  Not, — This  schooner  was  wrecked  in  the  severe 
storm  of  January  9  last.  She  sunk  on  Craney  Island  Flats,  Virginia, 
near  the  mouth  of  the  Nansemond  River.  On  January  27  last,  she  was^ 
reported  as  being  an  obstruction  to  navigation,  and  in  due  time  there- 
after, on  February  21  last,  a  personal  examination,  made  without  cost 
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to  the  Government,  verified  the  report.  Her  tonnage  was  234,  and  her 
eargo  consisted  of  kainit.  She  had  been  stripped  of  everything  of 
value  by  a  wrecking  company. 

Not  being  removed  by  her  owner  after  lawful  notice,  she  was  removed 
by  the  Government  under  my  personal  supervision.  The  wreck  lay  on 
her  bottom,  embedded  somewhat  in  the  mud,  in  14  feet  of  water  at  low 
tide,  with  only  3  feet  on  part  of  her.  On  June  21  last,  240  pounds  of  dy- 
namite (40  per  cent,  nitro-glycerine)  was  divided  up  and  placed  close  to 
and  around  her  sides  at  twelve  points.  This  was  fired  in  two  blasts,  that 
destroyed  the  after  part  only.  On  June  23  last,  the  forward  part  wa& 
annihilated  by  means  of  gunpowder,  100  pounds  of  which  was  divided 
up  and  sealed  in  four  jugs,  holding  from  20  to  30  pounds  each,  which 
were  properly  placed,  one  at  a  time,  by  a  diver,  and  fired  separately 
by  electricity.  An  examination  made  thereafter  showed  that  the  wreck 
had  ceased  to  endanger  navigation.  This  work  was  done  at  a  cost  of 
$428.43.    The  estimated  cost  thereof  was  $500. 

(5)  The  schooner  Anthea  Oodfrey. — This  wreck  was  discovered  Febru- 
ary 8  last,  sunk  in  Lynn  Haven  Boads,  Virginia,  in  4^  fathoms  of  water, 
Cape  Henry  light-house  bearing  E.  by  S.  f  S.,distant  about  6  miles.  The 
crew  had  perished,  and  there  was  a  question  as  to  the  name  of  the  ves- 
sel, but  subsequent  events  have  proved  almost  conclusively  that  it  was 
the  Anthea  Godfrey,  a  schooner  of  182  tons,  loaded  with  kainit.  She 
was  reported  on  that  date  as  being  a  dangerous  obstruction  to  naviga- 
tion, and  in  due  time  thereafter,  February  21  last,  a  personal  examina- 
tion, made  without  expense  to  the  Government,  showed  this  to  be  the 
case.    A  wrecking  company  had  stripped  her  of  everything  of  value. 

She  was  duly  advertised,  and  not  being  removed  in  due  time  there- 
after, was  destroyed  by  the  Government  under  my  personal  supervis- 
ion on  June  16  last.  She  was  bottom  up,  with  about  20  feet  of  water 
thereon  at  low  tide;  by  means  of  a  diver  260  pounds  of  dynamite  (40 
l)er  cent.nitro-glycerine)  was  distributed  along  and  fastened  to  her  keel 
at  nine  points,  and  the  whole  fired  simultaneously  by  electricity.  An 
examination  made  thereiafter  showed  that  the  wreck  was  (Completely 
broken  up,  and  had  ceased  to  endanger  navigation.  This  work  was 
done  at  a  cost  of  $387.37.    The  estimated  cost  was  $500. 

(6)  TA«  steamer  Concord. — This  steamer  was  buAed  and  sunk  in  the 
Pamplico  Biver,  near  Washington,  K.  0.,  on  February  20  last,  on  which 
date  an  emploj6  of  this  office  reported  her  a  dangerous  pbstruction  to 
navigation,  being  barely  covered  at  low  water  and  near  the  edge  of  the 
channel.  Her  tonnage  was  174,  and  her  cargo  consisted  principally  of 
cotton,  some  of  which  has  been  saved  and  is  of  little  value.  Her  ma- 
chinery may  be  worth  $1,500^  her  hull  is  valueless.  She  has  been  duly 
advertised,  at  an  expense  of  $6,  under  the  law,  the  notice  being  dated 
April  1  last;  since  then  she  has  been  libeled  in  the  United  States  dis- 
trict court,  and  advertised  to  be  sold  on  July  2, 1886.  There  will  be  no 
further  operations  regarding  her  until  the  court  has  finally  disposed  of 
her  and  the  purchaser  (if  any)  has  had  reasonable  time  to  act  thereafter. 

All  the  foregoing  work  was  done  by  hired  labor,  the  purchase  of  ma- 
terial in  open  market,  and  the  use  of  the  United  States  plant,  that  be- 
ing the  most  economical  and  advantageous  mode  of  doing  it.  It  is  pro- 
posed to  remove  the  wreck  of  the  Concord  in  a  similar  manner,  if  it  has 
to  be  done  by  the  Government.   The  estimated  cost  of  so  doing  is  $500^- 
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APPENDIX  L. 


DfFROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  OF  NORTH  CAROLINA 

AND  SOUTH  CAROLINA. 


REPORT  OF  CAPTAIN  WILLIAM  R.  BIXBT,  CORPS  OF  ENGIKJSEBS,  OF- 
FICER INCHAROEy  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1886,  WITS 
OTHER  DOCUMENTS  RELATING  TO  TME  WORK. 

DiPROYEMENTS. 


L  Contentnea  Creek,  North  CaroliDa. 

2.  Trent  River,  North  Caroliua. 

3.  Netue  River,  North  Carolina. 

4.  Inland  Navigation  from  Now  Berne  to 

Beanfort  Harbor,  via  Clubfoot,  Har- 
lowe,  and  Newport  rivers.  North  Car- 
obna. 
5w  Harbor  at  Beanfort,  North  Carolina. 

6.  New  River,  North  Carolina. 

7.  Cane  Fear  River,  above  Wilmington, 

North  Carolina. 


8.  Cape  Fear  River,  below  Wilmington, 

North  Carolina. 

9.  Great  Pe  Dee  River,  South  Carolina. 

10.  Waccemaw  River,  South  Carolina. 

11.  Harbor  at  Georgetown,  South  Car- 

olina. 

12.  Sautee  River,  South  Carolina. 

13.  Wateree  River,  South  Carolina. 

14.  Removing  sunken  vessels  obstructing 

or  endangering  navigation. 


United  States  Engineer  Office,     • 
Wilmington^  N.  C,  AugiM  24^  1886. 

Obnebal  :  I  have  the  honor  to  transmit  herewith  annual  reports 
for  tiie  fiscal  year  ending  Jane  30, 1886,  upon  the  works  of  river  and 
harbor  improvement  then  in  my  charge. 

Very  respectftilly,  your  obedient  servant, 

Wm.  H.  Bixby, 
Captain  ofEngineen. 
The  Chief  of  Engineers,  U.  S.  A. 


L  I. 

IMPROVEMENT  OP  CONTENTNEA  CREEK,  NORTH  CAROLINA. 

Contentnea  Creek,  a  tributary  of  the  iN'ease  Biver,  has  a  total  length 
of  about  144  miles,  and  a  drainage  area  of  1.184  square  miles.  This 
creek,  prior  to  governmental  improvement  in  1881,  had  a  depth  of  about 
3  feet  during  nine  months  of  the  year,  from  its  mouth  in  the  Keuse  up- 
ward, about  63  miles,  to  Stautonsburg,  its  practical  limit  of  navigation; 
but  its  channel  was  completely  blocked  at  all  stages  of  water  by  sunken 
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logs  aud  Stumps,  and  by  floating  obstfactions.  Its  steamboat  commerce 
was  nothing. 

The  original  project  of  1881,  as  continued  to  date,  proposed  for  $iO,000 
to  secure  a  safe  and  unobstructed  3foot  navigation  over  this  entire  dis- 
tance during  the  high-water  season  of  about  nine  months.  This  esti- 
mate was  based  on  an  examination  required  to  be  made  in  great  haste, 
^t  slight  expense,  and  during  a  time  of  high  freshet.  The  estimate 
6up]1bsed  the  obstructions  to  be  about  17  sunken  trees  and  1  stump  per 
mile,  but  actual  work  has  since  shown  about  45  sunken  trees  and  45 
«tumps  per  mile. 

Inadequate  yearly  appropriations,  involving  the  alternate  disorganiza- 
tion and  reorganization  of  working  parties,  damage  to  unfinished  work, 
extra  superintendence,  and  deterioration  of  plant,  have  added  considera* 
bly  to  the  Cost  of  the  work.  The  aggregate  amount  appropriated  for  this 
project  up  to  30th  June,  1886,  is  $25,000.  The  present  estimate  (that 
,  of  1885),  $75,000  for  the  final  cost  of  the  work,  is  based  on  these  later 
developments. 

Twenty-four  thousand  six  hundred  and  eighty-seven  dollars  and 
sixty-nine  cents  has  been  spent  in  all  upon  this  improvement  up  to  30th 
June,  1885,  in  securing  a  ronghly-«*leared  3-foot  navigation  over  the  31 
miles  from  its  mouth  up  to  Snow  Hill,  during  the  high-water  season. 
In  consequence  of  this,  a  steamboat  line  his  been  permanently  estab- 
lished upon  the  whole  length  thus  improved,  and  two  steamboats  have 
made  bi- weekly  trips  during  nearly  nine  months  each  year,  to  the  great 
benefit  of  the  neighboring  country,  otherwise  without  transportation 
facilities  for  its  products.  The  present  commerce  (including  rafted 
goods)  is  rapidly  increasing,  and  is  at  present  about  $450,000  of  goods 
transported  per  year ;  showing  that  each  dollar  spent  on  the  improve- 
ment has  been  accompanied  by  the  development  of  $18  in  annual  com- 
merce. 

The  navigation  of  this  river  is  obstructed  at  points,  as  shown  by  the 
following  extract  from  special  report  dated  January  17, 1885 : 

Between  StantODsbar;^,  the  head  of  present  iniprovement,  and  Snow  Hill,  the  head 
of  ^reAent  navigation  there  are  three  county  bridges  without  draws,  but  there  has  as 
yet  been  no  navigation  demanding  draws.  When  needed,  the  draws  wiU  nndonbt- 
edly  be  pat  in  by  the  county  authorities.  I  therefore  recommend  that  these  bridges 
be  permitted,  for  the  present,  to  remain  in  their  present  condition,  provided  that 
their  owners  will  insert  suitable  draws  therein  whenever  needed  by  steamers. 

The  special  work  of  the  year  is  as  follows: 

Expenditures,  $1,419.08. 

The  amount  of  money,  $1,731.39,  available  at  the  commencement  of 
the  fiscal  year,  was  too  small  for  economical  work ;  but  improvement 
was  so  much  needed  that  small  immediate  actual  results  were  regarded 
as  more  valuable  than  larger,  but  delayed,  possible  ones.  Owing  to  its 
variable  features  and  the  difficulty  of  properly  specifying  it  beforehand 
and  inspecting  it  afterward,  the  work  was  allowably  done  by  hired  labor 
and  the  purchase  of  materials  in  open  market. 

Work  was  confined  to  the  lower  half  mile  of  river,  and  could  be 
carried  on  only  at  low-water  stages.  Between  the  3d  November  and 
10th  December,  during  a  few  days  in  March,  and  between  the  last  of 
April  aud  31st  May,  59  logs,  154  stumps,  68  large  snags,  32  cords  small 
snags,  35  cubic  yards  of  earth,  230  linear  feet  of  old  sheet-pile  diking 
were  removed  from  the  river  bed ;  SG  trees,  32  stumps,  and  60  linear 
feet  of  brush  were  cut  and  hauled  back  from  200  feet  of  river  bank ; 
-342  linear  feet  of  new  sheet-pile  diking,  and  400  linear  feet  of  log-dam 
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were  constracted,  and  78  linear  feet  of  old  sheet-pile  diking  were  re- 
paired.   Some  of  the  stamps  had  to  be  removed  by  blasting. 

AU  the  above  work  has  been  well  and  vigoroasly  carried  forward 
under  the  immediate  snpervision  of  Assistant  Engineer  B.  Bansom. 

A  brief  history  of  past  work  apon  this  improvement  has  been  pre- 
pared by  Assistant  Engineer  B.  Bansom,  and  is  herewith  appended. 

Becommendations  for  fature  work  are  as  follows :  That  this  improve- 
ment be  completed  in  accordance  with  the  present  proposed  and  ap- 
proved project,  so  as  to  secare  a  thoronghly -cleared  3-foot  navigation 
over  the  entire  river  from  its  month  63  miles  apward  to  Stantonsbarg 
daring  the  nine  commercial  basy  months  of  the  year,  at  a  total  expense 
of  950,0009  in  addition  to  the  $312.31  available  J  ane  30, 1886 ;  this 
amoant  to  be  appropriated  in  two  yearly  installments  of  $30,000  and 
420,000,  resi)ectively.  Smaller  appropriations  will  increase  the  cost  by 
from  $1,000  to  $4,000  per  appropriation.  Further  improvement,  so  i^ 
to  extend  this  navigation  above  Stantonsbarg,  or  so  as  to  make  the  lower 
river  navigable  daring  the  low  water  season,  is  not  recommended  at 
present. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  approximately  as  follows: 

Twenty  thousand  dollars  to  secure  a  fairly-cleared  natural  channel  for 
4steam  navigation  from  Snow  Hill  32  miles  upward  to  Stantonsburgf 
by  removing  all  dangerous  obstructions,  such  as  sunken  logs  and  snags, 
4&nd  by  cutting  down  and  pulling  back  from  caving  banks  the  trees 
which  would  otherwise  soon  fall  into  the  river.  The  extension  of  nav- 
igation to  Stantonsburg  will  open  up  the  richest  part  of  the  Gontent- 
nea  Basin  and  will  greatly  increase  the  river  commerce. 

Ten  thousand  doUars  to  dredge  and  dike  the  natural  channel  near 
the  river's  mouth,  so  as  to  keep  the  water  from  running  off  into  the  adja- 
cent swamps. 

Twenty  thousand  dollars  to  clear  the  entire  river  thoroaghly  of  all  re- 
maining obstructions  to  its  free  navigation  daring  the  nine  commer- 
<^ially  busy  months  of  the  year. 

This  rlTer  is  in  the  seooDd  collection  district  of  North  Carolina. 

Money  statement 

Joly  1, 1885,  amount  aTailahle |1,731  39 

Jaly  1.  1886,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.  1885 |1,396  67 

Jolyl,  1886,  outstanding  habUities 20  41 

1,419  08 

July  1, 1886,  amount  available j 312  31 

Amount  appropriated  by  act  approved  August  5,  1886 15, 000  00 

Amount  available  for  fiscal  year  endiug  June  30,  1887 15, 312  31 

{Amount  (estimated)  required  for  completion  of  existing  project 35, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    30, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  18G7. 


HISTORY  OF  THE  IMPROVEMENT  OF  COXTEXTXEA  CREEK.  NORTH  CAROLINA. 

1880-^1.  By  the  river  and  harbor  act  of  14th  June,  ISi^^O,  a  survey  or  examination 
of  this  stream  was  ordered.    It  was  made  by  Mr.  Reid  Wbitford,  in  January,  1881. 

The  improvement  proposed  consisted  in  the  removal  of  all  obstacles  in  order  to  se- 
cure during  the  season  of  flush  water  3  feet  navigation  from  its  month  to  Stantona- 
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barg,  70  miles  above.    The  estimated  cost  of  sach  improvement  was  $40,000.    Coir- 
greas,  by  act  of  March  3,  1881,  apjiropriated  $10,000  for  this  work. 

1881-'82.  On  the  14th  of  September,  1881,  work  was  began  at  the  month  and  con- 
tinued with  improvised  means,  cleaning  the  stream  of  logs,  stumps,  dtc,  only  par- 
tially for  about  4  miles  up  stream.  Within  1^  miles  of  the  mouth  750  feet  of  side 
dams  or  dikes  were  put  in  experimentally.  On  the  Ist  January,  1882,  the  machinery 
from  the  Neuse  was  transferred  to  this  stream,  and  the  work  of  cleaning  the  stream 
and  its  banks  progressed  up  to  within  3  miles  of  Hookerton.  An  accurate  accoant 
of  obstructions  removed  was  not  kept.  On  the  22d  of  March,  1882,  work  was  suspended 
for  want  of  funds. 

1882  and  1883.  The  river  and  harbor  act  of  August  2, 1882,  appropriated  $10,000  for 
continuing  this  work,  and  it  was  resumed  Ist  of  November,  18^,  and  by  Ist  of  March^ 
1883,  was  carried  to  Snow  Hill,  abont  45  miles  above  the  mouth,  clearing  out  as  the 
season  before.  During  April  and  May  little  was  done  on  account  of  high  water.  In 
June  the  ''Lower  Narrows''  were  greatly  improved  and  a  large  amount  of  work 
done.  During  the  season  of  1882- S  785  logs  and  969  small  logs  aud  1,028  stumps 
were  taken  from  the  bed  of  the  stream  and  568  large  and  3,570  small  trees  Cut  from 
the  banks. 

.1883  and  1884.  Only  a  small  amount  of  the  appropriation  remained  on  hand,  and 
the  force  was  kept  at  work  during  July,  1883,  near  the  mouth  in  the  **  Narrows,"  and 
over  250  large  stumps  with  an  uncounted  number  of  small  ones  and  **  cypress  knees'' 
were  taken  out.    Want  of  funds  stopped  operations  at  eud  of  July,  1883. 

1884-'85.  On  August  5,  18B4,  Congress  made  a  further  appropriation  of  $5,000  to 
continue  this  improvement. 

On  the  1st  of  December,  1884,  a  survey  by  Assistant  Engineer  J.  P.  Darling  was 
begun  and  continued  for  ten  days  near  the  mouth  to  determine  accurately  contours, 
&c.  It  was  discontinued  on  the  10th  of  December,  1884,  on  account  of  high  water,  but 
information  of  valuable  import  was  obtained.  On  the  9th  of  February,  1884,  the 
plant  belonging  to  Neuse  River  was  transferred  to  this  stream,  and  on  17th  of  same 
month  work  was  resumed  at  Snow  Hill  and  proceeded  down-stream  over  what  had 
been  done,  and  between  the  19th  of  February  and  27th  of  April,  1885, 928  logs  and  705 
stumps  were  taken  from  the  bed  of  the  stream  and  174  large  trees  cut  from  the  banks. 

1885  and  1886.  On  the  3d  of  November,  1885,  work  was  resumed  on  this  stream  near 
the  mouth  and  continued  to  the  10th  of  December,  1885,  when  stopped  by  high  water.. 
In  this  thirty-seven  days  420  linear  feet  of  lumber  dikes  were  put  in  (342  feet  new 
work  and  78  feet  repairs) ;  400  feet  of  brush  and  log  dam,  near  head  of  Spring  Sloujch, 
was  built ;  230  feet  old  dikes  removed ;  57  trees,  20  logs,  and  62|  cords  of  brush  cat ; 
450  feet  of  bank  cleared ;  59  logs,  52  snags,  14  stumps.  Hi  cords  of  small  stuff,  and  3& 
cubic  yards  of  mud  taken  out  of  slough  and  stream. 

R.  Raxsom, 
Asnstant  Engineer. 

March  25, 1886. 


L  2. 
IMPROVEMENT  OP  TRENT  RIVER,  NORTH  CAROLINA. 

Trent  Bi  ver,  a  tribatary  of  the  Nease  Biver,  has  a  total  length  of  about 
73  mileSy  and  a  drainage  area  of  657  square  miles.  This  river  in  1879,  at 
the  time  when  placed  under  governmental  improvement,  possessed  a 
6-foot  to  8-foot roaghly  cleared  navigation  from  its  month  at  New  Berne 
up  21  miles  to  Pollock8ville,andalighter-dranghtnavigation  9miles  fur- 
ther to  Quaker  Bridge.  Above  Pollocksville  the  bars,  snags,  and  trees 
prevented  all  navigation,  except  occasionally  by  small  flat-boats  during^ 
high  freshets. 

Its  commerce  is  estimated  to  have  been  about  $400,000  of  goods  per 
year. 

The  original  projects  of  1879  to  1880,  as  continued  to  date,  assumed 
that  6  to  8  feet  of  water  could  be  earned  at  all  stages  from  its  mouth  21 
miles  to  Pollocksville,  and  proposed  for  $22,000  to'secure  a  thoroughly 
cleared  3-foot  navigation,  with  at  least  50  feet  channel  width  at  all 
stages  of  water  from  Pollocksville  22  miles  up  to  Trenton,  the  practica- 
ble limit  of  steamboat  navigation,  using  the  balance  of  the  fands  toim- 
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prove  the  channel  from  its  mouth  30  miles  upwards  to  Pollocksville  and 
Quaker  Bridge. 

This  estimate  was  based  on  an  examination  required  to  be  made  ia 
great  haste  and  at  slight  expense.  The  estimate  as  regards  sunken 
obstructions  in  the  upper  14  miles  of  river  supposed  only  25  stumps 
and  logs  per  mile,  whereas  an  average  of  250  per  mile  were  actually 
found. 

Inadequate  yearly  appropriations,  involving  the  alternate  disorgani- 
zation and  reorganization  of  working  parties,  damage  to  unfinished 
work,  extra  superintendence,  and  deterioration  of  plant,  have  added 
considerably  to  the  cost  of  the  work.  The  aggregate  amount  appro- 
priated for  this  project  up  to  30th  June,  1886,  is  $42,000. 

The  present  estimate  (that  of  1885),  $57,000  for  the  final  cost  of  the 
work,  is  based  upon  these  later  developments. 

Forty-one  thousand  four  hundred  and  eighty -nine  dollars  and  six  cents 
has  been  spent  in  all  upon  this  improvement  up  to  30th  June,  1886,  in 
securingamoderately  well  cleared  6-foot  to  8-foot  navigation  at  all  stages 
(8  to  9  feet  at  ordinary  stages)  from  New  Berne  30  miles  up  to  Quaker 
Bridge ;  and  thence  a  thoroughly  cleared  3foot  navigation  at  least  50  feet 
wide  at  all  stages  13  miles  further  to  Trenton,  and  an  exx^ellent  turning- 
basin  atTrenton.  In  consequence  of  this  improvement,  a  steamboatnav- 
igation  has  been  permanently  established  over  the  entire  river  to  Trenton, 
with  weekly  trips  in  summer  and  tri- weekly  trips  in  the  busy  seasons  of 
winter.  The  commerce  is  still  increasing,  and  is  now  about  $600,000  of 
goods  transported  per  year  (including  ratted  goods),  showing  that  each 
dollar  spent  on  this  improvement  has  been  accompanied  by  the  develop- 
ment of  about  $5  of  annual  commerce. 

The  navigation  of  this  river  is  not  obstructed  by  bridges  without  draws. 

The  special  work  of  the  year  is  as  follows : 

Expenditures,  $159.50. 

Owing  to  the  small  amount  of  available  funds  no  work  could  be  ad- 
vantageously carried  on  in  the  field.  The  office  work  has  been  restricted 
to  the  completion  of  records,  rendition  of  reports,  and  preparation  for 
I>o8sible  future  work. 

A  brief  history  of  past  work  upon  this  improvement  has  been  pre- 
pared by  Assistant  Engineer  K.  Kansom,  and  is  herewith  appended^ 

BecommendatioDs  tor  future  work  are  as  follows:  That  the  present 
approved  and  adopted  project  be  completed  by  thoroughly  clearing  the 
present  channel  of  its  remaining  obstructions,  at  a  total  cost  of  $15,000 
in  addition  to  the  $535.94  available  30th  June,  1886;  this  amount  to  be 
appropriated  in  one  sum  within  the  next  year.  Smaller  appropriations 
will  increase  the  cost  by  about  $2,000  per  appropriation. 

After  this  is  done  no  further  improvement  is  recommended  at  present ; 
but  the  proper  maintenance  of  the  improved  channel  may  cost  from 
$1,000  to  $2,000  per  year. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  approximately  as  follows : 

Four  thousaud  dollars  to  open  a  channel  100  feet  wide  and  8  feet  deep 
through  Foy's  Flats  by  dredging  and  blasting. 

Eight  thousand  dollars  to  cut  off  projecting  points  at  sharp  turns  of 
the  river. 

Three  thousand  dollars  to  clear  the  entire  river  thoroughly  of  all  re- 
maining obstructions  to  its  free  na\6igation. 

ThlB  river  ib  in  the  ooUection  district  of  Pamplico,  N.  C. 
62  E 
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Money  statement 

JvLtylf  1885,  amount  available $670  44 

April  23,  1886,  amount  recei  ve  ^  from  sales  to  Conteutnea  Creek 2500 

mb  44 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 S158  78 

July  1,  1886,  outstanding  liabilities 72 

159  50 

July  1,  1S86,  amount  available 535  94 

Amount  appropriated  by  act  approved  A.ugust  5, 1886 3, 500  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 4, 035  94 

r  Amount  (estimated)  required  for  completion  of  existing  project 13, 000  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    13,000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


HISTORY  OF  THE  IMPROVEMENT  OF  TRBXT  RIVER,   NORTH  CAROLINA. 

The  Trent  River,  from  its  month  at  New  Bemi,  is  navigable  to  Trenton,  N.  C,  for 
3-feet  draught  boats  the  year  round. 

1878.  In  December,  1878,  a  survey  was  made  by  J.  M.  Wolbrecht,  under  the  orders 
of  Capt.  C.  B.  Phillips,  Corps  of  Engineers,  from  Trenton  to  New  Berne,  and  a 
map  was  made  by  Wolbrecht  of  that  part  of  the  river,  and  an  estimate  for  $22^000 
snbmitted  to  accomplish  certain  improvements  having  in  view  the  clearing  the  nver 
of  snags,  logs,  stumps,  overhanging  growth,  putting  m  temporary  dikes,  and  dredg 
ing  shoals.    (See  report  of  Wolbrecht,  accompanying  Report  Chief  of  Engineers.  1^1.- 

1879  and  1880.  In  July,  1879,  Congress  made  an  appropriation  of  $7,000  for  tnis  im) 
provement.  The  work  of  clearing  the  channel  of  logs,  &c.,  and  overhanging  growth- 
was  begun  in  September,  1879,  and  on  February  7,  1880,  the  first  steamer  reached 
Trenton.  On  February  9,  1880,  work  was  suspended  for  want  of  funds.  The  prin-' 
cipal  work  was  done  between  Quaker  Bridge  and  Trenton,  a  distance  of  14  miles, 
and  consisted  in  moving  more  than  four  times  the  number  of  obstructions  which 
had  been  estinxated  for.  The  two  cut-ofiis  in  this  distance  were  widened  and  deep- 
ened, and  boats  could  not  pass  them  without  such  improvement.  No  diking  was 
found  necessary,  and  none  has  been  constructed. 

1880  and  1881.  On  June  14, 1880,  |10,000  was  appropriated  by  Congress  for  the  con- 
tinned  improvement  of  this  stream.  The  work  of  clearing  out  was  resumed  in 
Ail^st,  1880,  at  the  mouth  of  the  river  and  carried  to  Quaker  Bridge,  29  miles, 
which  point  was  reached  ih  November  following,  when  all  work  was  suspended  to 
February,  1881.  A  dredge-boat  was  hired  in  November,  1880,  at  Baltimore,  but,  ow- 
ing to  bad  weather  and  other  causes,  did  not  get  to  work  till  February  10,  1881. 
Dredging  was  done  at  several  points  oetween  Quaker  Bridge  and  Trenton,  mainly 
near  Foscue's  Landing,  at  out-ofib,  Horse  Lot  or  Ford,  and  within  1|  miles  of  Tren- 
ton. About  ^lO^  cwbio  yards  of  material  were  moved,  some  of  it  shell  rock,  requir- 
ing blasting.    The  dredging  cost  about  25  cents  to  the  cubic  yard. 

1881  and  1882.  On  March  3,  18^,  $5,000  additional  were  appropriated  by  Con- 
gress for  this  work,  and  much  of  that  amount  was  expended  by  June  30,  following. 
Dredginjg;  was  continued  to  August  18,  1881,  and  about  18,000  cubic  yards  of  material 
movcS,  including  2,000  cubic  yards  shell  rock,  which  had  to  be  blasted.  The  chan- 
nel was  completed  up  to  Trenton,  and  an  unfinished  turning  basin  was  begun  at 
Trenton.  A  small  force  on  the  banks  was  worked  until  August  31,  1^1,  when,  for 
want  of  funds,  all  work  was  suspended. 

1882  and  1883.  Congress  appropriated  $10,000  more  for  this  improvement  August  ^ 
1882.  The  main  work  to  be  done  was  dredging,  and  it  was  found  impractlciu>le  to 
hire  a  suitable  dredge-boat ;  so  nothing  was  done  except  by  a  small  force,  with  im- 
provised means,  in  removing  600  large  and  about  twice  the  number  of  small  trees  firom 
the  banks,  and  taking  73  logs  from  the  channel  over  the  whole  course  of  the  stream 
below  Trenton.  This  latter  work  was  done  in  November  and  Decemberi  1882,  and 
January,  1883.    Nothing  was  done  from  January,  1883,  to  June,  18^. 

1883  and  1884.  During  August,  September,  October,  and  November  of  1883  a  small 
force  was  employed  wiuiout  regular  machinery  in  removing  obstructions  from  banks 
and  channeL  Of  these  164  were  large  logs,  114  small  ones,  and  13  stnmps  were  taken 
from  the  channeli  and  two  small  stone  shoals  were  broken  down  by  blasting,  a  little 
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•distance  above  Fosone's  Landing.  Late  in  December,  1883,  a  dredge  was  put  to  work 
juid  continaed  till  end  of  March,  1891.  The  basin  at  Trenton  was  dredged  to  amj^le 
size  for  any  boat  that  conld  reach  Trenton.  Aboat  25,000  cubic  jrards  of  material 
were  taken  from  the  channel  mainly  from  Trenton  to  a  point  4  miles  below,  but  one 
•bell-rock  shoal  near  Hans  plantation  was  blasted  and  dredged,  and  several  short 
bends  were  dredged  off  in  the  near  vicinity.  From  December  1, 1883,  to  April  1, 1884, 
-one  of  the  steam  holsters  from  the  Neuse  was  used  in  taking  out  obstructions.  An 
aecnrate  account  of  this  work  was  not  kept.  A  portion  of  it  was  removing  1(^  large 
lo^  and  67  stumps  from  channel  and  cutting  off  278  large  trees  from  banks  and  driv- 
ing 44  large  piles  at  Turning  Basin,  Trenton.  The  most  of  the  dredged  material  had 
to  be  moved  by  hand  and  some  required  blasting. 

1884  and  188^.  July  4,  1884,  an  additional  appropriation  of  $10,000  was  made  by 
Conffress  for  the  prosecution  of  this  work,  and  from  December,  1884,  to  April,  1885, 
the  Taming  Basin,  at  Trenton,  was  well  and  strongly  revetted  with  wood  and  dug  to 
6  feet  deep  at  low  water,  and  the  river  from  mouth  to  Trenton  was  cleared  of  snags, 
logs,  Ac,  and  overhan^ng  growth;  565  logs  and  52  stumps  were  taken  from  the 
channel.  In  February  and  March,  1885,  careful  surveys  were  made  by  Assistant  En- 
gineer J.  P.  Darling  where  dredging  was  supposed  to  be  necessary,  particularly  near 
Trenton  and  at  Foy's  Flats,  about  5  miles  above  New  Berne.  From  April  3  to  June  20, 
1885,  the  river  was  dredgea  for  4,300  feet  from  Turning  Basin,  at  Trenton,  4  feet  deep 
«od  75  feet  wide  to  secure  a  3- foot  channel  at  low  water,  and  11,825  cubic  y/irds  of 
material  were  taken  out.  A  log  revetment  extends  along  a  great  part  of  this  4,300 
feet  below  Trenton. 

The  total  amount  appropriated  for  this  work  to  date  is  $42,000.  The  work  has  been 
'done  by  hired  labor,  and  partially  b^  hired  machinery.  The  first  dredging  near 
Trenton  filled  afterwards  on  account  ot  high  water  and  the  looseness  of  the  sand  and 
tbe  very  steep  banks,  and  the  basin,  as  at  first  revetted,  was  found  to  be  so  tempo- 
rary as  to  require  the  subsequent  work. 

This  work  from  beginning  till  1885  was  carried  on  to  facilitate,  as  much  as  possible, 
the  commerce  over  the  river,  and  the  smallness  of  the  appropriations  made  it  neces- 
to  conduct  it  in  apparently  disconnected  and  irregular  ways. 

R.  Ransom, 
Assistant  Engineer, 

MaBCH  25,  188a 


L3. 
IBIPROVEMENT  OF  THE  NEUSE  RIVER,  NORTH  CAROLINA. 

Neose  Elver,  emptying  into  the  Pamplico  Soand,  has  a  total  length  of 
about  360  miles  and  a  drainage  area  of  5,781  square  miles  (2,506  of  which 
are  situated  above  the  mouth  of  its  upper  main  tributary,  the  Content- 
nea).  This  river,  when  placed  under  governmental  improvement  in 
1878,  possessed  during  nine  months  of  the  year  a  9-foot  depth  of  chan- 
nel from  its  mouth  40  miles  up  to  New  Berne,  thence  a  4-foot  depth  50 
miles  further  to  Kinston,  thence  a  3-foot  depth  46  miles  further  to  Golds- 
boro',  and  thence  a  2-foot  depth  62  miles  further  to  Smithfield,  this 
channel  depth  being  reduced  during  the  low-water  season  to  8  feet  at 
New  Berne,  2  feet  at  Kinston,  and  1  foot  at  Smithfield.  Over  the  whole 
198  miles  the  river  was  so  blocked  by  war  and  other  obstructions  that 
navigation  was  impracticable.  Its  steamboat  navigation  was  therefore 
nothing. 

The  original  projects  of  1871  for  below  Goldsboro',  and  of  1879  for 
above  Ctoldsboro',  contemplated  for  $174,000  in  all,  the  removal  of  the 
war  blockades  and  natural  obstructions  (only  six  thousand  logs  and  snags) 
and  the  excavation  of  a  few  cutoffs,  so  as  to  get  4.5  feet  at  low  water 
all  the  year  to  Goldsboro',  and  3  feet  during  nine  months  to  Smithfield. 
However,  over  sixteen  thousand  logs  and  snags  had  to  be  removed ; 
and  over  5,000  linear  feet  of  log  and  brush  jetties,  and  43,000  linear  feet 
of  plank  jetties,  have  had  to  be  constructed  to  give  only  a  poi  tion  of  the 
originally  projected  improvement.  The  projects  of  1878, 1880,  and  1883, 
as  continued  to  date,  propose  to  remove  all  sunken  logs,  snags,  floating 
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and  other  obstructions,  and  to  contract  the  channel- way  by  jetties  so 
as  to  assnre  duriug  the  entire  year  an  unobstructed  8-foot  navigation  4^ 
mil^s  up  to  Kew  Berne,  and  a  similar  4- foot  navigation  50  miles  further 
to  Kinston,  and  during  nine  months  of  the  year  a  3-foot  navigation  108 
miles  further  to  Smitbtield.  The  aggregate  amount  appropriated  for 
these  projects  up  to  June  30,  1886,  is  $210,0«';0.  The  present  estimate 
(that  of  1885),  $370,000,  for  the  final  cost  of  the  work,  is  based  on  these 
later  developments. 

Two  hundred  and  five  thousand  eight  hundred  and  twenty-five  dol- 
lars and  seventy -two  cents  have  been  spent  in  all  upon  this  improvement 
up  to  June  30,  1886,  giving  a  moderately  well-cleared  channel  over 
the  entire  length  of  the  river,  allowing  an  8foot  navigation  40  miles 
to  Kew  Berne,  and  a  3  foot  navigation  50  miles  further  to  Kinston  aU 
the  year;  also,  a  3- foot  navigation  46  miles  further  to  Goldsboro',  during 
nine  months  per  year,  and  still  62  miles  further  to  Smithfield  six  months 
per  year.  In  consequence  of  this,  two  steamboat  lines  have  been  perma- 
nently established  between  Kew  Berne  and  Kinston,  and  the  river  com- 
merce has  increased  from  almost  nothing  up  to  over  $1,000,000  of  good& 
transported  per  year,  showing  that  each  dollar  spent  on  this  improve- 
ment has  been  accompanied  by  the  development  of  about  $5  of  annual 
commerce. 

The  navigation  of  this  river  is  obstructed  at  points  as  shown  by  the 
following  extract  from  special  report  dated  January  17,  1885 : 

Near  Kinston  this  river  is  orossed  by  the  Atlantic  and  North  Carolina  Railroad  on 
a  draw-bridge,  whoso  draw-epan  is  placed  upon  the  shallow  side  of  the  river  instead 
of  over  the  main  channel-way. 

The  present  improvement  will  probably  be  so  far  finished  in  1886  as  to  permit  of  a 
deeper  navigation  above  this  bridge  at  Kinston  than  will  then  be  able  to  pass  throagh 
this  draw-opening. 

All  the  steamer  captains  whom  I  have  so  far  heard  from  state  that  they  have  not 
as  yet  been  delayed  from  want  of  water  at  this  draw-open ing,  and  I  do  not  see  any 
reason  for  a  change  in  the  position  of  the  draw  before  1886. 

I  therefore  recommend  that  this  draw  may  be  permitted  to  remain  in  its  present 
position  for  the  present,  but  that  it  be  moved  to  the  channel  side  of  the  river  as  soon 
as  it  becomes  the  chief  serions  obstruction  to  a  permanently  increased  depth  of  nav- 
igation between  New  Berne  and  Kinston. 

Near  Goldsboro'  this  river  is  crossed  by  the  Wilmington  and  Weldon  Railroad,  on 
a  single-span  bridge  without  a  draw.  The  bottom  of  the  bridge  is  about  17  feet 
above  low  water.  The  channel  is  said  to  be  partially  obstructed  by  a  pier  of  the  former 
bridge.  Very  few  steamers  have  so  far  reached  this  bridge,  although  the  river  is  navi- 
gable for  several  miles  above  Goldsboro'. 

I  therefore  recommend  that  this  bridge  be  permitted  for  the  present  to  remain  in 
its  present  condition,  provided  that  the  owners  will  clear  away  the  obstructing  por- 
tion of  the  old  pier  beneath,  and  provided,  also,  that  they  will  furnish  a  suitable  hinge 
Joint  to  the  smoke-stacks  of  all  steamers  using  regularly  this  portion  of  the  river. 

Above  Goldsboro'  and  below  Smithfield  there  are  six  county  oridges  without  draws, 
but  there  has  as  yet  been  no  navigation  demanding  draws.  When  needed  the  draws 
will  undoubtedly  be  put  in  by  the  county  authorities.  I  therefore  recommend  that 
these  bridges  be  permitted  for  the  present  to  remain  in  their  present  condition,  pro- 
vided that  their  owners  will  insert  draws  therein  whenever  needed  by  the  steamers. 

The  special  work  of  the  year  is  as  follows : 

Expenditures,  $9,657.42. 

Owing  to  its  variable  features,  and  the  difficulty  of  properly  specify- 
ing it  beforehand  and  inspecting  it  afterwards,  the  work  was  allowably 
done  by  hired  labor  and  the  purchase  of  materials  in  open  market. 

Between  the  (>th  of  July  and  the  22d  December,  the  river  was  syste- 
matically contracted  by  jetties  over  a  total  distance  of  about  2  miles^ 
situated  from  3d  to  40  miles  above  Kew  Berne,  and  from  10  to  12  miles 
below  Kinston.    This  work  could  be  done  advantageously  only  at  a 
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mean  stage  of  water.  Work  was  much  delayed  by  rain,  freshets,  and 
fiickness.    Two  steam-hoisters  were  used  on  all  available  occasions. 

Forty-one  jetties  (3,896  linear  feet  of  jettying)  were  thus  built  in  place ; 
1,125  linear  feet  of  old  undermined  jetties,  65  logs,  102  large  snags,  and 
3  cords  of  small  snags,  were  removed  from  the  river-bed ;  and  183  trees 
and  8  cords  of  brush  were  removed  from  3,450  linear  feet  of  the  river 
bank.  Maps  were  made  of  2.5  miles  of  river  preparatory  to  the  location 
of  the  jetties :  63  guide-piles  were  driven,  and  63  sign-posts  were  put 
up  at  the  head  and  foot  of  31  sets  of  jetties.  All  the  old  jetties  were 
further  strengthened  by  the  addition  of  a.  sill  on  their  upstream  sides 
at  low-water  level.  A  water-gauge  was  kept  during  the  progress  of  the 
work.  In  June  of  1886  the  whole  plant  was  overhauled,  repaired,  and 
put  ill  order  for  the  coming  season's  work. 

The  completion  of  a  thoroughly  cleared  4-foot  channel  from  New  Berne 
to  Kiustou  will  require  further  jettying  over  1.5  miles  of  river,  and  the 
removal  of  a  great  many  snags,  logs,  and  trees  from  the  bed  of  the  river. 

This  work  will  be  pushed  forward  rapidly  during  the  coming  high- 
water  season,  and  carried  as  far  as  the  present  funds  will  permit. 

All  the  above  work  has  been  well  and  vigorously  carried  forward 
under  the  immediate  supervision  of  Assistant  Engineer  B.  Bansom. 

A  brief  history  of  past  work  upon  this  improvement  has  been  prepared 
by  Assistant  Engineer  B.  Bansom,  and  is  herewith  appended. 

Becommendations  for  future  work  are  as  follows :  That  this  improve- 
ment be  completed  in  accordance  with  the  present  approved  and  adopted 
projects,  so  as  to  secure  a  thoroughly  cleared  9-foot  navigation  40  miles 
up  to  New  Berne,  and  a  similar  4-foot  navigation  50  miles  further  to 
Kinston  during  the  entire  year,  and  thence  a  similar  3-foot  navigation 
108  miles  further  to  Smithfield  during  nine  months  of  the  year,  at  a 
total  expense  of  $160,000  in  addition  to  the  $4,174.28  available  30th 
June,  1886,  this  amount  to  be  appropriated  in  three  yearly  installments 
of  about  $60,000  each. 

Smaller  yearly  appropriations,  involving  the  alternate  disorganization 
and  reorganization  of  working  parties,  damage  to  unfinished  work,  ex- 
tra sui>erintendence,  and  the  deterioration  of  plant  will  increase  the 
eost  of  the  work  by  from  $2,000  to  $6,000  per  appropriation.  Further 
improvements,  so  as  to  extend  the  navigation  above  Smithfield,  or  so  as 
to  increase  the  depth  of  water  or  length  of  time  of  such  navigation 
below  Smithfield,  is -not  recommended  at  present. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $2,000  to  $6,000  per  year. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  approximately,  as  follows : 

Thirty  thousand  dollars  to  secure  an  unobstructed  channel  of  3  feet 
depth  at  low  water  from  New  Berne,  50  miles  upwards,  to  Kinston,  by  com- 
pleting the  present  work  of  contraction  of  the^river  channel. 

Thirty  thousand  dollars  to  secure  a  thoroughly  cleared  natural  chan- 
nel from  Eonstou,  108  miles  upward,  to  Smithfield,  by  removing  all  sunken 
logs  and  snags,  and  by  cutting  down  and  pulling  back  from  caving  banks 
the  trees  which  would  otherwise  soon  faU  into  the  river.        , 

Twenty  thousand  dollars  to  increase  the  channel  depth  from  New 
Berne  to  Kinston  to  4  feet  at  low  water  by  dredging  and  jettying. 

Eighty  thousand  dollars  to  increase  the  channel  depth  from  Kinston 
to  Smithfield  to  3  feet  during  nine  months  of  the  year  by  dredging  and 
jettying. 

This  riyer  is  in  collection  district  of  Pamplico,  N.  C. 
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Money  statement 

July  1,  18S5,  amoont  available |13,73I  ?<► 

Jnly  1,  1886,  amoant  expended  dnrlng  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 |9,166  05 

July  1,  1886,  outstanding  liabUities 391  37 

9,557  42 

July  1,  1886,  amount  available 4, 174  28 

Amount  appropriated  by  act  Approved  August  5,  1886 22,500  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 26,674  28 

{Amount  ^estimated)  required  for  completion  of  existing  project 142, 000  00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 18^8    60, 000  OO 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


HI8TORT  OF  THE  IlfPROVBBCBNT  OF  NEU8B  RIVER,  NORTH  CAROLINA. 

Under  the  direction  of  Mtjor  Craighill,  Corps  of  Engineers,  a  survey  of  the  river 
was  made  from  New  Berne  to  Qoldsboro'  in  May  and  June,  1871,  by  Mr.  William 
Pojfp,  and  in  November,  1878,  an  examination  of  the  stream  from  Goldsboro'  U> 
Smithfield  was  made  under  direction  of  Captain  Phillips,  Corps  of  Engineers,  by  Mr. 
J.  M.  Wolbrecht. 

1878  and  1879.  By  act  Congress,  June  18,  1878,  $40,000  was  appropriated  for  the 
Improvement  of  the  stream.  The  project  adopted  contemplated  clearing  tho  stream 
of  obstructions  from  mouth  to  Goldsboro',  and  making  certain  cut-offs,  but  it  was  de- 
termined to  expend  the  $40,000  in  removing  obstructions.  Preparations  were  made  in 
September  and  work  began  October  1,  1878,  at  Fort  Point  3  miles  beluw  New  Berne, 
taking  out  artificial  obstructions  of  a  blockade  placed  there  during  the  war  between 
the  SSktes.  Only  a  very  narrow  channel  was  then  open ;  one,  550  feet  wide,  was  cleaied, 
taking  from  it  four,  and  at  Johnson's  Point,  a  mile  below,  two  vessels,  a  lot  of  piles,, 
and  two  lines  of  "  Yankee  catchers.''  Blasting  was  required.  A  channel  east  of  the  city 
of  New  Berne,  and  close  to  it,  was  dredged  450  feet  w»y,  100  feet  wide  and  8  feet  deep, 
saving  nearly  a  mile  in  going  from  one  river  to  the  other,  in  the  year  of  1878.     At  up- 

Eer  blockade,  3  miles  above  New  Berne,  the  channel  was  widened  to  150  feet  through 
linkfield  Channel  by  removing  five  vessels  and  some  piles.  The  work  progressed  to 
15  miles  above  Kinston  by  June  30,  1879.  The  work  from  Linkfield  Channel  up  waa 
confined  to  removing  snags,  slumps,  and  overhanging  growth,  and  in  putting  in  some 
approaches  to  the  draws  of  bridges.  The  clearing  out  of  obstructions  was  pai^^ial,  aa 
it  was  Yerj  desirable  to  open  the  way  as  far  up  as  possible  for  the  passage  of  boats. 
On  the  3d  of  March,1879,  $45,000  additional  was  appropriated  by  Congress  to  continue 
the  improvement.  By  the  end  of  June,  1879,  five  experimental  lumber  jetties  were 
built  just  below  Kinston. 

1879  and  1880.  Work  of  clearing  out  continued  to  Goldsborough,  which  point  waa 
reached  in  February,  1880,  and  the  force  was  taken  in  March  to  below  New  Berne,  and 
the  whole  blockade,  where  the  river  is  a  mile  wide,  was  removed,  consisting  of  13  Tea- 
sels, several  barges,  100  piles,  and  two  lines  *'  Yankee  catchers,"  entirely  across  stream, 
5  vessels,  2  barges,  and  several  cribs  taken  from  tlie  blockade  3  miles  above  New  Berne. 
A  sunken  transport  was  taken  out  just  above  Bed  Old  Field.  Clearing  out  snags,  &«., 

J>rogressed  to  3  miles  above  Pitch  Kettle  by  June  30, 1880.  The  blocsade  5  miles  be- 
ow  Kinston  was  partially  removed,  and  an  80-foot  channel  opened  through  it.  Nine 
lumber  letties  were  put  in  between  Kinston  and  County  Bridge  below,  experiment- 
ally to  detenpine  proper  distance  between  them  for  future  construction.  Ten  rough 
*'  bank  protectors ''  of  double  rows  of  piles  filled  with  brush  and  logs  were  buUt  below 
railroad  bridge  near  Kinston.  Two  steam  hoisting  machines  were  built  in  summer 
of  1879. 

1880  and  1881.  On  June  14, 1880,  Congress  appropriated  $45,000,  and  March  3,  1881. 
$30,000  more  to  continue  this  improvement,  and  allowably  bylaw  these  amounts  could 
be  used  to  improve  the  river  above  Gtoldsboro'.  The  work  of  clearing  the  bed  of 
streams  and  the  banks  was  carried  to  12  miles  above  Gk)ldsboro'  from  January  to  July 
1, 1881.  Below  Kinston  the  same  work  was  carried  from  near  Pitch  Kettle  to  Kinston. 
Two  pile-drivers  were  put  on  the  bolsters.  About  5.000 linear  feet  of  log  and  brush 
letties  were  put  in  between  Pitch  Kettle  and  Deer  Neck,  and  600  linear  feet  of  brush  and 
10^  dams  built  near  Grindle  Creek.  The  troublesome  points  at  Southwest  Bends  and  Bull 
Point  were  revetted  with  piles  and  logs  for  nearly  a  mite,  and  at  other  places  on  the 
river  bank  protectors  to  prevent  erosion  were  built.  The  brush  and  log  jetties  did 
not  stand  satisfactorily,  and  in  May  and  June,  188L,  3,230  linear  feet  of  lumber  Jettiea 
were  built  below  and  near  Kinston. 
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1881  and  1882.  By  act  of  Congress  March  3,  1881,  $30,000  was  appropriated  to  3on- 
tinne  this  improvement,  and  work  of  clearing  out  above  Goldsboro' progressed  20 
miles  dnring  tnis  season.  In  June,  1882, 220  large  and  231  small  logs,  11  large  and25 
small  stumps  were  taken  from  bed  of  stream,  and  897  large  and  909  small  trees  cut 
£roin  banks.  This  is  a  fair  sample  of  what  had  previously  been  done.  On  the  lowei 
Kease  the  channel  east  of  the  city,  which  was  previoa^Iy  dredged  in  1878,  was  ex- 
tended and  deepened  to  660  feet  way,  100  feet  wide,  and  9  feet  deep ;  14,550  linear  feet 
of  lumber  jetties  were  put  in  between  Pitch  Kettle  and  Becton's  Old  Field.  But  little 
iijnTy  from  any  cause  to  lumber  jetties  this  season. 

1882  and  1883.  Act  of  Congress  August  2,  18^2,  appropriated  $35,000,  $5,000  of 
'which  was  to  go  to  inland  line  of  navigation,  New  Berne  to  Beaufort,  aud  $30,000 
to  Nense  River  proper.  Clearing  out  continued  to  SmithfieM,  which  place  was  reached 
liay  15, 1883.  During  the  year  2,331  large  and  1,891  small  logs  and  trees,  and  341 
etnmps  were  taken  from  bed  of  stream,  and  4,9b8  large  and  8,743  small  tree's  cut  from 
banks.  Up  to  November,  1882,  one  hoister  had  been  hired ;  it  was  then  discharged. 
Three  thousand  eight  hundred  and  twelve  linear  feet  of  lumber  jetties  were  built  be- 
tween Kinston  and  Becton's  Old  Field.  During  the  winter  one  steam  hoister  took 
oot  logs,  dec,  from  **  Let  Alones"  above  Kinston.    Lumber  jetties  stood  well. 

18^  and  1884.  In  July  work  was  gone  over  from  Goldsboro'  to  Kinston  by  one 
lioister,  taking  out  over  that  distance  174  larj^^e  and  31  small  logs  and  41  stumps.  Jetty- 
ing  was  he^n  August  1,  1883,  and  continned  to  October  22, 1883;  resumed  June  1, 
1864.  Put  m  dnring  year  ending  J  nne  30, 1884, 4,450  linear  feet  in  vicinity  of  blockade, 
5  miles  below  Kinston.  During  year  injury  to  eight  jetties;  to  two  serious.  In  No- 
vember, 1883,  the  steam  hoisters  were  repaired. 

1884  and  It^.  Act  of  Congress  of  July  5, 1884,  appropriated  $20,000  for  continuation 
of  this  improvement.  Between  1st  July  and  middle  December,  1884,  121  lumber  iet- 
tiee,  aggregating  12,402  linear  feet,  over  a  distance  of  5  miles  between  blockade  below 
Kinston  and  Becton's  Old  Field,  were  built ;  164  logs  and  50  stumps  and  several  cords 
amall  stuff  were  taken  from  the  stream.  Maps  of  10  miles  of  river  over  part  jettied 
were  made.  Two  new  quarter>boats  and  four  new  flats  were  built ;  and  a  steam 
pump,  mainly  for  use  in  sinking  piles  by  water-jet,  was  put  on  one  of  the  hoisters. 

18U5  and  18^.  Work  began  July  11.  and  continued  to  December  22, 1885.  Begin- 
siog  about  a  mile  above  Becton's  Old  Field,  and  continuing  to  include  Deer  Neck, 
there  were  built  4,509  linear  feet  of  lumber  jetties,  1,125  feet  of  old  jetties  removed. 
183  trees  and  75  cords  of  brush  cut,  3,450  feet  of  banks  cleared,  102  large  snags  and  3^ 
cords  small  stuff  taken  from  bed  of  stream,  63  guide-piles  and  63  guide-posts  put  up, 
and  the  river  sounded  from  starting  point  of  season  to  vicinity  of  Maple  Caress. 

All  work  on  the  river  has  been  done  by  hired  labor  and  some  hired  machinery.  Ma- 
terial bought  in  open  market  till  1885 ;  since  then  by  sealed  bids. 

The  original  proiect  contemplated  the  removal  of  natural  and  artificial  obstructions 
tfom  mouth  to  Ooldsboro'  and  making  some  cut-offs.  The  idea  of  cut-offs  was  after- 
w^ard  abandoned.  Then  it  was  decid^  to  get  a  3-foot  channel  year  round  to  Kinston, 
the  same  to  Goldsboro'  for  nine  months,  and  Smithfield  for  six  months  in  year.  Sub- 
sequently it  was  found  expedient  to  secure  a  4-foot  channel  to  Kinston ;  and  work  is 
to  continue  with  that  end  in  view,  and  to  keep  open  the  channel  from  year  to  year,  aa 
necessity  may  require.  Several  oridges  exist  below  Ooldsboro'  all  of  which  have 
draws.  Including  the  railroad  bridge  near  Goldsboro'-from  there  to  Smithfield,  there 
mre  seven  bridges  without  draws.  The  draw  in  railroad  bridge  near  Kinston  is  on 
wrong  side  river,  and  may  require  change.  No  demand  for  draws  seems  now  to  exist 
where  they  are  not. 

It  is  proper  to  explain  the  irregularity  apparent  in  the  method  of  building  the  jetties. 
The  chief  object  in  view  at  the  beginning  of  the  work  was  to  afford  all  possible  facil- 
ity for  transportation,  and  the  worst  parts  of  the  river  received  most  prompt  atten- 
tion. Changes  firom  point  to  i>oint  were  made  as  the  necessity  of  the  steamers  seemed 
to  demand.  For  the  past  eighteen  months  or  two  years  the  work  has  progressed  more 
regularly  as  these  passing  demands  did  not  occur. 

High  water  causes  a  suspension  of  operations  for  the  present. 


L  4. 

IMPROVEMENT  OF  THE  LINE  OF  INLAND  NAVIGATION  FROM  NEW  BERNE 
TO  BBAUF0R1  HARBOR,  NORTH  CAROLINA,  VIA  CLUBFOOT,  HARLOWE, 
AND  NEWPORT  RIVERS. 

The  inland  line  of  navigation  from  New  Berne  to  Beaufort  Harbor, 
Tia  Clubfoot,  Harlowe,  and  Newi)ort  rivers  was  established  in  about 
1826y  and  was  used  thereafter  by  small  craft  until  about  1S56,  when  its 
locks  broke  down  and  the  route  was  abandoned. 
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This  liDe,  aboat  42  miles  in  total  length,  extends  from  New  Berne 
aboat  23  miles  down  the  Neuse  Biver,  G  miles  np  Glabfoot  Biver,  3.21 
miles  throngh  the  Clubfoot  and  Harlowe  Canal,  3.5  miles  down  Harlowe 
Biver,  and  6  miles  through  Newport  Biver  to  Beaufort  Harbor. 

Since  1880  the  line  has  been  reopened  by  the  New  Berne  and  Bean- 
fort  Canal  Company  so  as  to  allow  in  1885  the  passage  of  small  boats 
of  15  feet  width  and  3  feet  draught.  This  inland  line  of  navigation,  via 
Clubfoot,  Harlowe,  and  Newport  rivers  was  recommended  in  1883  as 
worthy  of  improvement,  providing  that  Congress  desired  to  extend  the 
already  existing  lines  of  navigation  from  the  Chesapeake  southward : 
and  the  cost  of  a  channel  80  feet  wide  and  9  feet  deep,  was  estimatea 
at  $883,580,  increased  by  the  cost  of  a  tide-lock  and  the  canal  com- 
pany's franchise. 

Ten  thousand  dollars  were  appropriated  in  1882  ($5,000  to  be  taken 
from  the  appropriation  for  Neuse  Biver,  $5,000  from  that  for  Beaufort 
Harbor)  for  an  inland  line  of  navigation  from  New  Berne  to  Beaufort 
Harbor,  and  it  was  decided  in  1884  that  this  money  was  to  be  spent 
upon  the  route  via  Clubfoot,  Harlowe,  and  Newport  rivers. 

The  adopted  project  of  1884  for  the  expenditure  of  this  $10,000  as 
continued  to  date,  proposed  to  widen  ^d  deepen  Harlowe  Creek  so  as 
secure  a  through  canal  of  5  feet  depth  at  mean  low  water  and  of  30  feet 
bottom  width  from  the  mouth  of  Harlowe  Creek  upward  3.25  miles  to 
its  head,  and  to  use  the  regaining  funds  upon  similar  works  on  Clubfoot 
Biver.  It  was  required  that  the  work  should  be  done  at  once  and  by 
contract.  Work  was  commenced  in  1884,  but  on  account  of  unexpected 
obstacles  and  the  small  amount  of  available  funds  the  contractor  could 
not  afford  to  build  or  hire  the  expensive  plant  that  he  would  need  in 
order  to  be  able  to  fulfill  his  contract,  and  had  to  abandon  the  work. 
Owing  to  these  developments,  and  the  great  disproportion  between  the 
available  funds  and  the  estimates  of  188i3,  further  work  was  stopped  in 
March,  1885,  to  await  the  further  action  of  Congress.  The  aggregate 
amounts  appropriated  for  these  projects  up  to  June  30, 1886,  is  $10,000. 
The  present  estimate  (that  of  1885),  $92,000  for  the  final  cost  of  the  work, 
is  for  a  channel  30  feet  wide  and  5  feet  deep,  adapted  to  the  existing 
navigation  of  the  Neuse  Biver  desiring  passage  by  this  route  to  Beaufort 
Harbor. 

Up  to  June  30, 1886,  $2,205.76  has  been  expended  in  all  upon  this  im- 
provement, on  necessary  surveys,  in  superintendence,  and  in  the  above- 
described  commencement  of  the  proposed  cutting. 

A  small  light-draught  steamer  has  just  commenced  running  over  the 
line,  but  it  has  not  yet  had  time  to  work  up  a  permanent  business. 

The  special  work  of  the  year  is  as  follows : 

Expenditures,  $131.45. 

No  field  work  has  been  done  since  March,  1885,  for  the  reason  above 
given.  The  canal  was  inspected  in  April ;  and  in  June,  1886,  authority 
was  given  to  expend  about  $800  in  removing  logs  and  snags  from  the 
bed  of  Harlowe  Creek,  and  this  work  will  be  commenced  in  July,  1886. 

A  history  of  past  work  upon  this  improvement  has  been  prepared  by 
Assistant  Engineer  B.  Bansom,  and  is  herewith  appended. 

Becommendations  for  future  work  are  as  follows :  That  this  improve- 
ment be  extended  in  general  accord  with  the  projects  of  iI883  and  1884 
over  the  whole  distance,  through  the  New  Berne  and  Beaufort  Canal, 
as  well  as  through  Clubfoot  Biver  and  Harlowe  Creek,  so  far  as  to  se- 
cure a  through  channel  of  5  feet  depth  at  mean  low  water  and  30  feet 
bottom  width  from  the  mouth  of  Harlowe  Creek  t^  the  mouth  of  Club- 
foot Biver,  thus  completing  a  5foot  navigation  from  New  Berne  to 
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Beaufort,  at  a  total  expense  of  $85,000,  in  addition  to  the  $7,794.24 
available  June  30, 1886;  this  amount  to  be  appropriated  in  two  yearly 
instalments  of  $50,000  and  $35,000,  respectively.  Smaller  yearly  ap- 
propriations, involving  the  alternate  disorganization  and  reorganization 
of  working  parties,  damage  to  unfinished  work,  extra  superintendence, 
and  the  deterioration  of  plant,  will  inrrease  the  cost  of  the  work  by 
from  $1,500  to  $4,000  per  appropriation. 

If  no  funds  are  appropriated  for  the  fiscal  year  ending  30th  June, 
1887,  the  $7,794.24  on  hand  should  be  used  by  hired  labor  and  open 
poichase  of  material  to  give  as  good  a  channel  as  possible  to  the  craft 
now  using  this  route.  If  well  opened  this  line  would  be  of  much  value 
as  a  connecting  link  between  Pamplico  Sound  and  Beaufort  Harbor,  and 
would  complete  an  otherwise  already  existing  inland  navigation  from 
the  Chesapeake  to  Beaufort,  N.  O. 

The  dangers  of  ocean  travel  around  Cape  Hatteras  and  Cape  Lookout 
are  so  great  that  some  such  5-foot  navigation  for  small  vessels  appears 
necessary  between  Pamplico  Sound  and  Beaufort  Harbor,  and  no  similar 
navigation  can  be  secured  by  any  other  route,  except  at  greatly  increased 
expense.  Further  improvement  over  this  route,  so  as  to  secure  a  chan- 
nel of  more  than  5  feet  depth  at  low  water  is  not  recommended  for  the 
present 

After  this  improvement  is  completed  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

This  improvement  as  regards  cost  and  order  of  work  should  be  carried 
on  approximately  as  follows : 

Thirty-five  thousand  dollars  to  secure  a  channel  30  feet  bottom  width 
and  5  feet  deep  at  low  water  from  the  head  of  Harlowe  Creek  3.25  miles 
downward  to  a  5foot  depth  at  low  water  in  Newport  Biver  by  dredging. 

Fifteen  thousand  dollars  to  secure  a  similar  channel  from  the  head  of 
Clubfoot  Creek  to  the  Keuse  Eiver  by  dredging. 

Forty  thousand  dollars  to  repay  the  New  Berne  and  Beaufort  Canal 
Company  its  past  expenses  of  dredging  in  the  canal,  and  to  secure  a 
channel  of  30  feet  bottom  width  and  5  feet  depth  through  the  canal  by 
dredging. 

This  work  is  in  the  colleotion  districts  of  Beanfort  and  Pamplico,  N.  C. 

Money  statement 

July  I,  lS85y  amoant  available |7,925  69 

Jnly  1,  laSdf  amonnt  expended  daring  fiscal  year,  exclnsive  of 

liabilities  ontstanding  Jnly  1, 1885 $1  97 

July  1,  1866,  ontstanding  liabilities 129  48 

131  45 

July  1, 1886,  amoant  available 7,794  S4 

Amoant  appropriated  by  act  approved  Angost  5,  1886 10.000  00 

Amoant  available  for  fiscal  year  ending  Jane  30,  1887 17,794  24 

r  Amonnt  ^estimated)  reoaired  for  completion  of  ezistins  project 77, 000  00 

j  Amoant  that  can  be  prontabl^  expended  in  fiscal  year  ending  Jane  30, 1888  50,000  00 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

I      Larbor  acts  of  1866  and  1867. 

BISTORT  OF   THK  IMPROVEMENT  OF  INLAND  LINE  OF   NAVIGATION,  NEW   BERNE  TO 

BEAUFORT. 

About  sixty  years  ago  the  State  of  North  Carolina  cut  a  small  canal  from  the  head 
of  Clubfoot  Creek  to  the  head  of  Harlowe  Creek,  thereby  connecting  Neuse  and  New- 
port risers.  For  thirty  years  the  canal  was  used  for  imall  craft,  but  for  the  past 
thirty  years  has  hardly  been  used  at  all. 
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In  the  winter  of  187<?-9  a  Bnrvej,  in  connection  with  a  contemplated  line  of  inlaDd 
navigation  from  Norfolk,  Ya.,  to  Wilmington,  N.  C,  was  made  over  this  roate  by  the 
Engineer  Department  under  the  direction  of  late  Capt.  C.  B.  Phillips,  Corps  of  En- 
gineers. 

On  2d  An^ost,  1882,  an  allotment  of  $5^000  each  was  made  from  the  appropriations 
for  Nense  River  and  Beaufort  Harbor  to  improve  the  water-way  between  New  Btme 
and  Beanfort,  bnt  sc^ne  indefiniteness  in  the  law  delayed  beginning  work  upon  any 
line. 

In  the  fall  of  188:),  under  the  direction  of  Captain  Mercur,  Corps  of  Engineers,  J. 
P.  Darling,  assistant  engineer,  made  a  survey  of  Clubfoot  and  Harlowe  creeks  and. 
part  of  Newport  River,  and  submitted  an  estimate  for  the  work. 

During  18o4  it  was  determined  to  expend  the  $10,000  above  mentioned,  upon  Har- 
lowe Creek  over  the  line  surveyed  by  Darling,  and  a  project  was  adopted  which  wa» 
to  secure  a  channel  liO  feet  wide  at  bottom  and  5  feet  deep  at  mean  low  water  orer 
the  course  of  the  creek  from  head  t(i  mouth.  The  work  was  let  by  contract  to  T.  P. 
Morgan.  The  specifications  required  a  clear  berm  of  12  feet  from  edge  of  cut,  that  all 
material  dredged  should  be  deposited  on  one  side,  and  that  the  material  should  at  no 
point  be  over  4  feet  high. 

In  October,  1884,  the  line  was  staked,  and  on  the  29th  that  month  the  first  dredge, 
a  simple  and  small  dipper-pattern  one,  was  at  the  point  where  the  work  was  to  begin. 
This  machine  failed,  after  repeated  trials,  to  comply  with  requirements  of  contract. 
On  19th  December,  1884,  a  grapple-dredge  came,  but  failed  likewise  to  fill  the  c<ni- 
tract.  Besides,  caving  on  account  of  the  nature  of  the  marsh  occurred,  and  experi- 
ments of  two  kinds  were  n.ade  to  floor  the  marsh,  but  with  results  hardly  satisfactory. 

The  contractor  suspended  operations  after  taking  out  less  than  2,000  cubic  yards, 
and  by  the  12th  of  March,  1885,  had  withdrawn  his  machinery. 

The  Engineer  Department  recommended  an  annulment  of  the  contract  withoat 
future  prejudice  to  the  contractor. 

It  is  now  recommended  by  Capt.  W.  H.  Bizby,  in  general  charge,  to  extend  the  pres- 
ent adopted  project  through  the  New  Berne  and  Beaufort  Canal  as  well  as  tliroagb 
Clubfoot  and  Harlowe  creeks,  so  as  to  secure  a  5-foot  depth  at  mean  low  water  and  a 
30-foot  bottom  width  from  mouth  of  Harlowe  Creek  to  mouth  of  Clubfoot  Creek,  at  a 
total  expense  of  $90,000. 

All  operations  are  suspended  to  await  the  action  of  Congress  upon  the  above  rec- 
ommendation. 

The  old  canal  connecting  Clubfoot  and  Harlowe  creeks  a  few  years  ago  fell  into  tv* 
hands  of  a  private  corporation,  and  they  have  dug  it  out  over  nearly  the  entire  lengv^ 
to  a  depth  of  3  feet  at  mean  low  water  and  a  width  at  bottom  of  about  30  feet. 

Duringthe  season  of  1884-'85  a  resurvey  was  made  bj  order  of  Capt.  W.  H.  BixW» 
Corps  ofEngineers,  of  Harlowe  Creek  from  its  head  to  its  mouth  by  R.  B.  Burks,  ^^^ 
vevor,  under  supervision  of  R.  Ransom,  assistant  engineer.    Bench-marks  were  ^^^^^ 
lished ;  high  and  low  water  lines  and  line  of  soft  and  hard  marsh  marked ;  sound^^^ 
of  water  taken  over  the  whole  course^  as  well  as  soundings  of  mud  on  each  side  of  ^ 
stream,  records  of  which  survey  are  m  the  central  office  at  Wilmington,  N.  C. 

R.  Ransom, 
AasUtant  Engine^^^ 

March  27, 1886. 


L5. 

IMPROVEMENT  OP  BEAUFORT  HARBOR,  NORTH  CAROLINA. 

Beaufort  Harbor,  at  the  eastern  terminas  of  the  Atlantic  and  Noi 
Carolina  Bailroad,  is  the  only  harbor  of  any  importance  between  Gh< 
X)eake  Bay  and  Wilmington,  K  O.,  a  distance  of  over  300  miles.     It 
especially  valuable  as  the  natural  outlet  to  the  inland  commerce 
northern  and  middle  North  Carolina  and  as  a  natural  harbor  of  refu^ 
to  vessels  overtaken  on  this  most  exposed  portion  of  the  Atlantic  coast 
If  its  channel  were  marked  by  range  lights  it  would  be  the  easiest  har-^^ 
bor  to  enter  between  the  Chesapeake  and  Savannah.    Beaufort  Harbof!!^^ 
when  placed  under  governmental  improvement  in  1880  possessed  a 
entrance  of  15.3  feet  least  depth  at  mean  low  water,  with  an  average 
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« 

rise  and  fall  of  tide  of  3  feet.  At  this  time,  however,  the  harbor  eo trance 
was  rapidly  deteriorating,  its  width,  measured  from  Fort  Macon  Point 
to  Shackelford  Point,  having  increased  500  feet  between  the  years  1864 
and  1880  and  increased  900  feet  more  between  the  years  1880  and  1881, 
and  its  bar  having  rapidly  and  proportionally  shoaled.  From  the  bar, 
the  harbor  possessed  a  channel  of  25  feet  depth  upwards  3.7  miles  to 
the  Atlantic  and  North  Carolina  Eailroad  Wharf  at  Morehead  City ;  and 
a  branch  channel  of  9  feet  depth  for  0.6  mile  up  Bulkhead  Channel, 
and  of  2  feet  minimum  depth  0.6  mile  furcber  to  the  wharves  of  Beaufort 
City,  where  coasting  vessels  had  a  good  wharfage  of  7  feet  depth  and 
1,800  feet  length. 

The  original  project  of  1881  proposed  for  $82,000  to  stop  the  erosion 
at  Shackelford  Point  by  three  200-foot  jetties  (to  cost  $30  per  linear 
foot)  and  to  extend  the  9-foot  depth  of  water  from  Bulkhead  Channel 
to  Beaufort  City,  by  a  cutting  200  feet  wide,  and  thence  to  dredge  a  6-foot 
channel  100  feet  wide  to  North  Biver  and  Core  Sound  for  the  accom- 
modation of  the  small  craft  of  the  neighboring  sound.  The  violence  of 
the  sea's  action  proved  so  great  that  the  600  feet  of  jetty  actually  cost 
folly  $36,000  ($60  per  linear  foot)  and  is  not  even  yet  sufELciently  strong. 

Moreover,  400  feet  more  of  jetty  became  necessary,  and  similar  work 
became  necessary  on  the  other  side  of  the  entrance,  at  Fort  Macon  Point* 

The  projects  of  1881, 1882,  and  1884,  as  continued  to  date,  proposed 
to  Recure  this  harbor  by  stopping  further  erosions  of  the  sand-banks  at 
Shackelford  Point  and  Fort  Macon  Point,  and  thus  stopping  further  de- 
terioration of  the  bar  entrance  ^  and  propose  to  open  a  5-foot  channel 
100  feet  wide  to  Beaufort  City.  The  aggregated  amount  appropriated 
for  these  projects  up  to  30th  June,  1886,  is  $75,000.  The  present  esti- 
mate (that  of  1885),  $159,000  for  the  final  cost  of  the  work,  is  based  upon 
the  experience  of  the  past  years. 

Seventy-five  thousand  dollars  have  been  spent  in  all  upon  this  improve- 
ment up  to  June  30, 1886,  in  successfully  stopping  the  erosion  of  Shack- 
elford Point  and  Fort  Macon  Point,  in  probably  arresting  the  shoaling 
ai>on  this  bar,  and  in  making  a  careful  survey  of  the  present  condition  of 
the  harbor  entrance  preparatory  to  the  definite  location  of  further 
works.  No  improvement  of  commerce  nor  depth  of  water  was  thereby 
exi>ected  or  obtained,  but  the  retrograde  movement  has  been  in  gen- 
eral arrested,  and  the  old  shore  lines  have  commenced  to  re-form  as  de- 
sired.   The  commerce  is  now  about  $1,000,000  exported  or  imported. 

The  special  work  of  the  year  was  as  follows : 

Expenditures,  $2,218.56. 

Owing  to  its  variable  features,  and  the  difficulty  of  properly  specify- 
ing  it  beforehand  and  inspecting  it  afterwards,  the  work  was  allowably 
done  by  hired  labor  and  the  purchase  of  materials  in  open  market. 

Work  was  stopped  on  the  8th  September  to  await  further  appropria- 
tions; but  a  few  necessary  repairs  were  made  later  on. 

At  Shackelford  Pointy  the  severe  storms  of  August  and  October,  1885, 
crashed  the  stone  riprapping  away  from  the  top  of  the  main  jetty  (now 
535  feet  long),  so  as  to  undermine  its  coping  over  one-third  of  its  width 
and  240  fc^t  of  its  length.  The  sea-front  of  the  jetty  and  its  coping  waa 
temporarily  protected  in  December  and  January  by  220  linear  feet  of 
crib- work  revetment  made  of  logs  tied  back  to  the  coping  by  iron  rods. 

The  jetty,  however,  needs  as  soon  as  possible  to  have ^ this  crib- work 
replaced  by  heavy  stone  weighing  over  1,000  pounds  to  the  piece. 

The  middle  jetty,  built  to  100  feet  length  in  1882,  at  a  point  1,000  feet 
east  of  the  main  jetty,  has  almost  disappeared  by  being  gradually 
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washed  away  by  the  North  River  and  Core  Sound  currents.    It  needs 
to  be  reconstructed  more  permanently. 

The  east  jetty,  built  to  400  feet  length  in  1885,  at  a  point  2,300  feet 
east  of  the  main  jetty,  has  been  raised  by  the  addition  of  165  cubic  yards 
of  stone  (3,246  in  all  since  commencement).  It  has,  as  desired,  effectually 
checked  further  erosion  of  the  north  side  of  Shackelford  Point,  and  has 
commenced  the  restoration  of  the  eroded  point.  It  needs  to  be  raised 
to  above  low-water  level  throughout  its  length.  The  bank  on  the  east 
side  of  this  jetty  has  been  successfully  protected  from  erosion  by  a  cheap 
brush  and  stone  revetment  of  15  feet  width  and  100  feet  length. 

As  a  result  of  these  jetties,  Shackelford  Point,  during  the  past  year, 
has,  as  desired,  advanced  towards  its  former  shore-lines,  reclaiming 
from  the  ocean  a  strip  of  beach  200  feet  wide  and  over  1,000  feet  of 
length. 

At  Fort  Maoon  Point. — ^The  small  landing  wharf  was  completed.  The 
main  jetty  was  extended  backwards  115  feet  so  as  to  be  well  connected 
to  the  sand-hills  in  its  rear.  It  is  now  410  feet  long.  This  extension 
was  crowned,  like  the  rest  of  the  jetty,  with  concrete  blocks,  each  20 
feet  long,  6  feet  wide,  and  3  feet  thick,  built  in  place. 

The  northwest  jetty,  built  opposite  the  old  railroad  wharf,  to  protect 
the  northern  shore  of  Fort  Macon  Point  from  erosion  by  the  Newport 
Biver  current,  was  extended  162  feet  (202  in  all  since  commencement), 
and  loaded  with  141  cubic  yards  (200  in  all)  of  stone.  It  needs  to  be 
raised  above  low- water  level  throughout  its  length.  Though  unfinished, 
its  good  effect  is  already  perceptible. 

The  harbor  survey  was  completed. 

All  the  above  work  has  been  vigorously  carried  forward  under  the 
immediate  supervision  of  Assistant  Engineer  B.  Bansom. 

A  brief  history  of  past  work  upon  this  improvement  has  been  pre- 
pared by  Assistant  Engineer  B.  Bansom  and  is  herewith  appended. 

Eecommendations  for  future  work  are  as  follows  :  That  the  present 
approved  projects  be  completed,  so  far  as  to  thoroughly  protect  Shack- 
elford and  Foit  Id  aeon  from  further  erosion  ($80,000)  and  to  dredge  a 
reduced  channel  of  100  feet  width  and  5  feet  depth,  at  low  water,  irom 
Bulkhead  Channel  entirely  through  to  Beaufort  City  ($4,000),  at  a  total 
expense  of  $84,000,  in  addition  to  the  funds  available  on  the  30th  June, 
1886 ;  this  amount  to  be  appropriated  in  one  sum  during  the  next  year. 

Smaller  yearly  appropriations,  involving  the  alternate  disorganization 
and  reorganization  of  working  parties,  deterioration  of  unfinished  work, 
extra  superintendence,  and  deterioration  of  plant,  will  increase  the  cost 
of  the  work  by  from  $3,000  to  $5,000  per  appropriation. 

Further  improvement  in  accord  with  the  original  project,  so  as  to  se- 
cure the  Beaufort  City  a  channel  of  over  5  feet  depth  at  low  water  from 
Bulkhead  Channel,  or  of  any  depth  of  water  by  any  other  route  to  North 
Biver  and  Gore  Sound,  is  not  recommended.  This  improvement  once 
thoroughly  completed  should  be  permanent  The  harbor  entrance 
should  be  provided  with  a  pair  of  range  lights  visible  to  a  distance  of  6 
miles.  It  would  then  be  of  great  value  as  a  harbor  of  refuge.  The  least 
depth  of  water  in  its  bar  could  probably  be  easily  increased  to  18  feet 
at  low  water,  as  it  is  said  to  have  been  in  1737  and  1830 ;  $300,000 
would  probably  cover  the  entire  cost  of  this  increase  of  depth. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  approximately  as  follows: 

Seven  thousand  dollars  to  thoroughly  riprap  ^ith  heavy  stone  (1,000- 
pound  pieces)  the  sea  front  of  the  main  jetty  at  Shackelford  Point. 
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Eight  thcasand  dollars  to  raise  to  high- tide  level  the  railroad  wharf 
jetty  at  Fort.  Macon  Point. 

Four  thousand  dollars  to  secure  a  channel  100  feet  wide  and  5  feet 
deep  at  low  water  from  Bulkhead  Channel  through  to  Beaufort  City  by 
dredging. 

Two  thousand  dollars  to  re-establish  line  of  sand-dunes  along  the  new 
shore-line  by  means  of  catch  sand  fences  at  Fort  Macon  Point  and  Shack- 
elford Point. 

Seven  thousand  dollars  to  raise  to  high-tide  level  the  eastern  jetty  at 
Shackelford  Point. 

Eight  thousand  dollars  to  reconstruct  with  heavy  stone  the  middle 
jetty  at  Shackelford  Point. 

Eight  thousaud  dollars  to  crown  with  concrete  capping  the  southern 
jetties  at  Fort  Macon. 

Forty  thousand  dollars  to  construct  900  linear  feet  more  of  jetties  at 
Shackelford  Point  at  points  south  of  the  main  jetty. 

Beaufort  is  a  port  of  entry. 

Money  statement 

July  1, 1885,  amount  available |2,2I8  56 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1885 2,218  56 

Amount  appropriated  by  act  approved  August  5, 1886 15,000  00 

(Amount  (estimated)  reauired  for  completion  of  existing  project 74, 000  00 
Amount  tha^  can  be  protitably  expended  in  fiscal  year  ending  J  une  30, 1888    74, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


mSTORT  OF  THE  IMPROVEMBNT  OF  BEAUFORT  HARBOR,  NORTH  CAROLINA. 

A  survey  of  tbe  harbor  was  made  by  the  Engineer  Department  in  1821,  another  by 
the  Navy  in  1839,  and  others  by  the  Coast  Survey  in  1857,  1862, 1864,  and  1876,  and  by 
Captain  Phillips,  Corps  of  Engineers,  in  1880. 

Some  thirty  years  ago  or  more  &ye  spurgetties  of  large  stone  were  built  on  the  east 
and  south  of  Fort  Macon  at  that  point.  One  has  entirely  disappeared,  another  much 
sunken,  and  those  to  the  eastward  have  been  added  to  since  1881. 

1881  and  1882.  The  river  and  harbor  act,  March  3,  1881,  appropriated  |30,000  for 
this  improvement. 

The  project  adopted  contemplated  placing  spur-jetties  around  Shackelford  Point 
and  dredging  channels  to  improve  approaches  to  town  of  Beaufort,  but  was  so  modi- 
fied as  to  use  the  whole  appropriation  in  jetty ing.  Work  was  begun  1st  of  April, 
1881,  two  scows  built,  whan  put  up,  tramwav  started,  and  the  head  of  a  jetty  built, 
and  30  feet  of  the  foundation  laid  at  Shackelford  Point.  The  line  of  jetty  is  from 
point  directly  towards  the  flag-stafif  at  Fort  Macon.  The  foundation  of  all  the  jetties 
newly  built  are  of  log-mats,  &mly  fastened,  from  30  to  40  feet  long,  lying  cross  the 
line  of  jetty.  Nothing  was  done  in  1881, 1882, 1883.  The  river  and  harbor  act  August 
2, 1882,  appropriated  other  $30,000  for  this  work,  but  $5,000  of  it  was  to  improve  in- 
land line  navigation^  New  Berne  to  Beaufort.  Five  hundred  and  thirty-five  linear 
feet  of  jetty,  in  line  indicated  for  1881-1882, 30  feet  wide  at  bottom  and  raised  to  mean 
low- water  level,  was  built.  Sand  accumulated  to  top  of  work  for  300  feet  of  its  length. 
One  thousand  feet  east  of  above-named  jetty,  up  Core  Sound,  a  small  jetty  100  feet 
long,  15  feet  wide  at  base,  5  feet  at  top,  and  1  foot  above  mean  high  water,  was  built. 
One  thousand  feet  tramway  (400  of  it  trestle),  a  wharf  repaired,  2,800  feet  of  brush 
sand-catch,  from  4  to  5  feet  high,  were  also  built,  and  two  other  scows  constructed. 
In  December,  1882,  work  was  begun  at  Fort  Macon  under  an  appropriation  for  de- 
fences. The  three  old  jetties,  Nos.  1,  2,  and  3,  beginning  from  the  east,  were  length- 
ened, broadened,  and  raised.  At  that  time  No.  1  was  145  feet  long.  No.  2  185  feet 
long,  and  No.  3  190  feet  long.    The  sea  had  cut  behind  Nos.  1  and  2,  and  water  4  feci 
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at  low  tide  ran  between  the  ends  and  the  land.  Nob.  1  and  2  were  connected  with  the 
land  by  laying^  mats  35  feet  wide  and  raising  the  whole  Jetty  to  1  foot  above  moan 
high  water,  with  top  6  feet  wide.  No.  3  was  raised  and  widened  as  the  other  two, 
except  that  it  was  raised  to  2.5  feet  above  mean  high  water,  and  its  ont  end  waa 
broadened  by  an  apron  to  30  feet  wide.  No.  1  was  then  295 ;  No.  2,  360 ;  and  No.'  3, 
225  feet  long  respectively.  A  tramway  2,020  feet  long  and  a  wharf  were  built.  A 
«pnr  at  right  angles  to  No.  1,  abont  its  middle,  was  run  150  feet  perx>endicnlarly  to  the 
north,  15  feet  at  base  and  4  or  5  on  top,  was  pat  in  to  above  mean  low-water  line, 
and  5,962  feet  of  sand-catch  fences  were  built. 

1883  and  1884.  At  Shackelford  Point  the  main  jetty,  535  feet  long,  was  raised  1  foot 
above  low  water,  and  later  250  cubic  yards  placed  upon  it.  It  was  determined  to  cap 
this  structure  with  concrete  in  blocks  20  feet  by  6  feet  by  3  feet,  2  inches  apart  length- 
wise, and  material  was  received  to  begin  the  work. 

At  Fort  Macon  Point,  under  a  defense  appropriation,  a  jetty  150  feet  long  and  30 
feet  at  base  was  built  350  feet  inside  of  Jetty  No.  1  and  raised  1  foot  above  mean  high 
water.  A  second  one  was  started  about  same  distance  still  farther  inside,  but  stopped 
for  want  of  funds.    The  spur  to  No.  1  was  raised  1  foot. 

From  October  1883,  to  April,  1884,  operations  were  suspended.  Storms  in  Septem- 
ber, 1883,  and  January,  1884,  destroyed  saud-fences  and  made  a  break  behind  Jetty 
No.  1,  which  was  stopped  with  lumber  dams.  Operations  were  resumed  in  April, 
1884.  Sand-fences  were  partly  restored ,  150  cubic  yards  of  mbble-stone  added  to  Jetties 
Nos.  1  and  2,  and  300  cubic  yards  leveling  up  540  linear  feet  of  these  jetties  to  receive 
concrete  capping.  About  280 feet,  linear,  were  so  placed  on  Jetty  No.  1  in  blocks 20 
by  6  by  3  feet,  except  at  out  end,  where  they  were  5  blocks  of  3  by  6  by  3  feet. 

1^4  and  1885.  By  act  of  Congress  July  5, 1884,  |20,000  were  appropriated  to  oon- 
tinne  this  work. 

'  At  Shackleford  Point  444  linear  feet  of  main  jetty  was  capped  with  concrete  in 
blocks  20  by  6  by  3  feet,  the  jetty  being  first  brought  to  a  level  above  mean  low 
water.  The  outer  end  was  undermined  to  a  slight  extent,  and  stone,  together  with 
about  100  sacks  of  cement,  were  added.  ^ 

Two  thousand  three  hundred  feet  east  of  this  main  jetty  a  new  one  400  feet  long, 
in  irregular  line,  30  feet  broad  for  200  feet  and  40  feet  broad  for  the  outer  200  feet^  was 
built,  not  to  surface  of  water.  Seven  hundred  and  twenty-one  feet  of  brush  and 
atone  revetment  were  laid  between  the  two  jetties.  The  small  jetty  built  in  1882  had 
about  disappeared. 

A  revised  project  for  Fort  Macon  Point  included  works  then  in  the  harbor  improve- 
ments. Four  hundred  and  twenty  feet,  linear,  of  cuts  through  sand-hills  were  closed 
by  a  crib-work  filled  with  sand  9  feet  high  by  12  feet  wide,  most  strongly  built  west 
or  the  fort.  This  crib-work  is  now  halt  covered  by  sand-dunes,  and  the  shore-line 
in  front  has  risen  above  the  level  of  the  highest  storm-tides.  A  small  wharf  was 
•tarted,  and  a  new  jetty  noithwest  of  the  fort  and  about  125  feet  from  the  old  rail- 
road, was  begun  and  40  feet  of  its  foundation  laid,  and  under  Captain  Bixby's  orders 
H.  F.  Price,  assistant  engineer,  commenced  a  survey  of  the  harbor  in  June,  1885. 

1885  and  1886.  The  west  end  of  Jetty  No.  1,  at  Fort  Macon  Point,  was  extended  120 
feet  and  capped  with  concrete,  as  the  other  part,  in  July  and  August,  1885.  The 
amall  wharf  was  completed  in  July,  1885,  and  about  200  *  feet  of  the  foundation  of 
new  jetty  west  of  wharf  was  put  down  in  July,  August,  and  September,  1885. 

At  Shackelford  Point  157  cubic  yards  of  stone  were  put  on  new  jetty  in  Core  Sound, 
and  it  is  now,  forever  175  feet,  about  on  level  w\th  low  water  next  the  shore  end  and 
about  9  feet  under  water  at  extreme  out  end.  One  hundred  feet,  linear,  brush  and 
stone  revetment,  15  feet  wide,  were  laid  between  the  jetties  and  near  the  new  one. 

Eleven  of  the  concrete  blocks  on  the  main  jetty  at  this  point  had  to  be  supported 
by  strong  frame-works  of  logs  and  iron  rods  next  the  outer  end,  the  third  one  from 
the  end  being  entirely  undermined  and  fallen  its  entire  length.  The  action  of  tba 
undermining  seems  not  to  have  stopped,  though  no  other  blocks  have  fallen. 

All  the  foregoing  work  was  done  by  hired  labor. 

R.  RAireoM, 
AnUtant  Engin^er^ 

Mabch  26, 1886. 
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L  6. 
mPROVEMENT  OF  NEW  RIVER,  NORTH  CAROLINA. 

^  ^ew  Biver,  emptyiDg  directly  into  the  Atlantic  Ocean  between  Beau* 

*^^  Harbor  and  Wilmington,  K  O.,  has  a  total  length  of  about  52  miles, 

r^d  a  drainage  area  of  492  square  miles.    Its  lower  14  miles,  from  its 

^<>oth  to  Jacksonville,  forms  a  fine  basin  of  brackish  water  of  from  600 

^^0,000  feet  width  and  of  at  least  6  feet  channel  depth,  with  40,000 


^^^  of  oyster  farms,  and  with  rich  agricultoral  surroundings.  When 
S^^ced  under  Government  improvement  in  1882  it  had  very  poor  faoili- 
^^  for  transporting  its  goods  to  market.  Its  communication  with  the 
^^^n  was  blocked  by  an  oyster-rock  barricade,  through  which  there 
^^isted  only  a  long  and  very  crooked  channel  of  60  feet  width  and  3  feet 
^^Pth  at  low  water.    Its  commerce,  limited  to  wagons  and  small  boats, 

^  estimated  to  be  about  $400,000  of  goods  per  year, 
^^^he  original  project  of  1882  proposed  for  $40,000  to  secure  a  160-foot 
-j^^nnel  5  feet  deep  at  low  water  from  the  upper  river  to  the  ocean,  by 
^^"^dging  the  old  channel  to  its  full  size  through  about  7,000  feet  of  this 
^^Bter-rock  barricade.  Ten  thousand  dollars  was  appropriated,  but  no 
^^^xiey  was  spent  upon  this  improvement  up  to  30th  June,  1886,  because 
r^^  available  ftinds  were  regarded  as  too  small  to  allow  of  their  being 
^Pent  profitably. 

^^Xhe  location  and  the  surroundings  of  the  proposed  work  were  per- 
^^^ally  inspected  in  June  1886.    This  inspection  revealed  the  fact  lYi^kX^ 
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tho  improvement  was  much  needed^  and  that  a  differently  located  chan- 
nel might  be  better  for  permanent  improvement,  and  that  the  available 
fdnds  might  be  safficient  to  cut  this  channel  wide  and  deep  enough  for 
immediate  use. 

The  aggregate  amount  appropriated  for  this  project  up  to  30th  June, 
1886,  is  $10,000.  The  present  estimate  (that  of  1885),  $40,000,  for  the 
final  cost  of  the  work,  is  the  same  as  tnat  of  1882,  except  that  it  is 
based  upon  a  new  location  of  the  channel. 

Nine  thousand  eight  hundred  and  ten  dollars  and  twenty-four  cents 
has  been  spent  in  ail  upon  this  improvement  up  to  the  30th  June,  1886, 
replacing  the  long  and  crooked  channel  by  a  short  and  strai^t  chan* 
nel  of  40  feet  bottom  width  and  3.5  feet  depth  at  low  water.  This  new 
channel  gives  great  satisfaction  to  the  neighborhood,  is  already  in  daily 
nse  by  the  crafb  entering  New  Biver  from  the  ocean,  and  is  steadily 
deepening  under  the  scour  of  the  river  and  tidal  currents.  The  im* 
provement  is  too  recent  to  show  as  yet  any  marked  increase  in  the  com- 
merce of  the  river. 

The  river  navigation  is  not  obstructed  by  any  bridges  below  its  pres- 
ent head  at  Jacksonville. 

The  special  work  of  the  year  was  as  follows : 

Expenditures,  $9,810.24. 

The  amount  of  funds  available  for  this  improvement  was  so  small,  the 
difficulty  of  getting  to  the  place  of  work  so  great,  and  the  nature  of  the 
work  so  troublesome,  that  no  available  bid  could  be  expected  from  re- 
sponsible contractors  in  case  the  work  was  advertised  and  bids  so- 
licited in  due  form.  Work  was,  therefore,  allowably  done  by  hired 
labor  and  the  purchase  of  materials  in  open  market. 

All  work  in  the  field  was  postponed  until  cold  weather  rendered  the 
locality  safe  as  regards  health.  In  July  a  brief  survey  was  made,  and 
a  new  project  suggested.  In  November  and  December,  1885,  a  fall 
survey  was  made,  the  line  of  cutting  staked  out,  the  right  of  way  ob- 
tained, and  the  new  project  approved. 

In  January  an  agreement  was  entered  into  with  Mr.  Rittenhouse 
Moore,  of  Mobile,  for  the  removal  of  about  32,000  cubic  yards  of  the 
material  along  a  line  through  the  marsh  at  Cedar  Bush  Gove,  for  25 
cents  per  cubic  yard,  measured  in  situ^  this  material  to  be  deposited 
over  30  feet  away  from  the  cutting  and  to  be  removed  in  such  way  as  to 
give  a  final  through  cut  of  about  40  feet  bottom  width  and  about  4  feet 
depth  at  low  water.  This  special  agreement  was  made  because  it  was 
known  that  Mr.  Moore  had  at  leisur^  a  dredge  just  exactly  suited  to 
the  work  and  a  foreman  who  was  familiar  with  the  locality  and  who 
could  be  depended  on  to  do  thoroughly  the  desired  work.  Between 
the  1st  of  March  and  the  27th  of  May  this  dredge  removed  32,284  cubic 
yards  of  sand,  shells,  and  mud,  opening  a  straight  channel  5,800  feet 
long,  40  feet  wide  at  bottom,  4  feet  deep  over  the  greater  portion  of  its 
length,  and  3.1  feet  deep  at  its  lower  end.  This  least  depth,  a^  ex- 
pected, is  steadily  increasing  under  the  scour  of  the  river  and  tidal 
currents,  and  had  reached  3.5  feet  on  the  30th  Juno,  1886.  The  ebb  and 
flood  currents  through  this  cut  have  now  a  maximum  of  from  2  to  3.5 
miles  per  hour,  according  to  circumstances. 

Stormy  weather  and  low  tides  caused  the  dredge  to  lose  twenty  days 
in  getting  to  its  plaee  of  work  and  four  days  in  returning  from  work. 
The  fluidity  of  the  dredged  material  required  constant  piling  along  the 
embankment  of  deposited  material.  A  broken  boom  caused  a  similar 
delay  of  six  days.  After  the  cut  was  opened  the  dredge  was  imprisoned 
seven  days  in  the  cut  by  banks  of  sand  that  formed  under  its  square 
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down  stream  end  daring  ebb  tide.  In  view  of  these  misfortunes,  and 
and  the  consequent  of  no  profits  to  the  dredge  owner,  the  carefulness, 
tborougbness,  and  absence  of  complaint  with  which  he  continued  to  do 
the  agreed  work,  reflects  great  credit  upon  Mr.  Moore,  and  his  foreman 
Mr.  lx>rd,  and  deserves  special  mention. 

In  May  and  Juno  a  second  cut  was  opened  across  Wright's  Island, 
about  1  mile  below  Cedar  Bush  Cove  Marsh.  The  available  funds  were 
not  sufficient  to  complete  this  cut  to  a  serviceable  depth ;  but  it  was  very- 
desirable  to  open  it  down  to  low- water  level  so  that  the  river  and  ocean 
currents  might  have  a  chance  to  scour  it  out  to  a  useful  depth  whil6 
further  appropriations  were  waited  for. 

The  work  was  done  by  hired  hand  labor.  Between  the  31st  of  May 
and  the  28th  of  June  2,707  cubic  yards  of  marsh  turf  and  mud  were 
taken  out,  opening  a  cut  1,200  feet  long,  30  feet  wide,  and  from  .1  to  .5 
foot  deep  at  low  water.  The  ends  of  this  cut  were  opened  out  to  a  width 
of  75  feet  to  facilitate  the  entrance  of  the  currents.  At  mid  tides  the 
Tvater  now  flows  through  this  cut  with  a  velocity  varying  from  2  to  3.5 
miles  i)er  hour.    The  probabilities  of  the  desired  scour  are  very  great. 

A  water-gauge  was  kept  during  the  progress  of  the  work. 

All  the  above  work  has  been  carried  on  with  great  vigor  and  thorough- 
ness under  the  inimediate  supervision  of  Assistant  Engineer  Keid  Whit- 
ford.  His  full  report,  including  a  brief  history  of  past  work  upon  this 
improvement,  is  herewith  appended. 

Recommendations  for  future  work  are  as  follows  :  That  the  present 
adopted  project  be  completed  so  as  to  secure  a  channel  of  from  100  to 
to  150  feet  width,  and  5  feet  depth,  at  low  water,  from  the  ocean  up  to 
the  upper  river,  at  a  total  expense  of  $30,000  in  addition  to  the  $18'J.7G 
available  30th  June,  1886,  to  be  appropriated  in  a  single  amount  within 
the  next  year.  Smaller  yearly  appropriations,  involving  the  alternate 
disorganization  and  reorganization  of  working  parties,  damage  to  unfin- 
ished work,  extra  superintendence,  and  deterioration  of  plant,  will  in- 
crease the  cost  of  the  work  by  about  $2,000  per  appropriation.  Further 
improvement,  so  as  to  give  a  channel  of  greater  depth  or  width,  is  not 
recommended  at  present.  This  improvement,  once  thoroughly  com- 
pleted, should  be  permanent. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  carried 
on  as  follows : 

Three  thousand  dollars  to  secure  a  channel  30  feet  wide  and  4  feet 
deep  through  Wright's  Island  by  dredging. 

Two  thousand  dollars  to  extend  the  existing  channel  above  the  upper 
marsh  upward  through  a  few  obstructing  oyster  beds  by  dredging. 
Twenty-five  thousand  dollars  to  increase  the  dimensions  of  the  above  ob- 
tained channel  to  100  or  150  feet  width  and  5  feet  depth  at  low-tide  by 
dredging. 

This  river  is  in  the  collection  district  of  Beaufort,  N.  C. 

Money  statement. 

July  1,  1885,  amount  available $10,000  00 

July  1. 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  18^ $9,152  04 

Jnly  1,  ly^,  outstanding  liabilities 658  20 

9, 810  24 

July  1, 188C,  amount  available 189  76 

Amount  appropriated  by  act  approved  August  5, 1886 10, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 10, 189  76 
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994    EEPOUT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

'  Amoan t  (estimated)  required  -for  completion  of  existing  project $32, 000  ?^ 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    32, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  reid  whitford,  assista^'t  kngixeer. 

United  States  Engineer  Office, 

Georgetown,  S.  C,  July  13,  1886. 

Captain  :  I  have  the  honor  to  make  the  folio winjoj  report  upon  the  improvement  of 
New  River,  North  Carolina,  for  fiscal  year  ending  30th  Juife,  1866: 

general  features. 

This  river  is  not  long  and  has  its  beginning  and  ending  in  Onslow  County,  North 
Carolina.  The  depth  of  water  at  its  mouth  seemed  to  have  been  less  than  on  any 
portion  of  the  navigable  length  of  it. 

The  stream  flows  through  quite  a  fertile  country,  and  much  very  fine  timber  is  foond 
in  its  vicinity. 

It  is  especially  noted  for  the  extent  of  oyster  grounds  at  and  near  its  month,  and 
also  for  the  oysters  of  superior  size  and  quality  which  abound  there. 

The  improvement  of  New  River  will  be  especially  beneficial  to  the  people  in  that 
country,  inasmuch  as  they  are  isolated  from  railroad  facilities,  and  they  look  entirely 
to  the  river  to  furnish  means  of  transportation  for  the  products  of  their  lands. 

The  chief  impediment  to  navigation  has  been  the  low  marsh  lands  and  oyster  rocks 
choking  up  the  mouth  of  the  river  immediately  at  the  ocean  inlet. 

Through  the  **  oyster  rocks  "  a  narrow,  shallow,  crooked  channel  has  existed,  which 
the  boats  trading  in  the  river  have  used  with  difficulty  and  uncertainty. 

HISTORY  of  the  IMPROVEMENT. 

1855.*  An  act  of  the  North  Carolina  legislature  was  passed  incorporating  and  char- 
tering a  stock  company  for  the  improvement  of  the  channel  of  the  river  through  **the 
rocks  "  at  the  mouth. 

It  was  intended  to  follow  generally  the  natural  courses  of  the  channel,  and  it  was 
to  have  been  improved  by  widening  and  deepening  it. 

The  State  appropriated  $10,000  for  the  work,  and  $20,000  additional  was  subscribed 
by  private  individuals. 

Joseph  Ether idge  was  elected  president  (he  was  afterwards  succeeded  by  Lott  W. 
Humphrey)  and  E.  "W.  Ward  secretary  and  treasurer. 

The  plant  for  the  work  consisted  of  a  dipper-dredge  and  necessary  scows,  built  at 
Jacksonville,  N.  C. 

The  work  was  under  the  immediate  supervision  of  a  Mr.  Abert,  civil  engineer. 

A  considerable  quantity  of  material  was  excavated  and  some  improvement  accom- 
plished,  but  the  money  being  expended  and  the  war  coming  on,  the  company  was 
disorganized  and  the  scheme  was  abandoned. 

It  was  expected  by  the  company  to  derive  dividends  from  their  investment  by  col- 
lecting toll  from  passing  craft,  the  amount  charged  to  be  governed  by  their  tonnage. 

1881.  Act  of  Congress  of  March  3,  1881,  provided  for  a  survey  of  the  river.  Upon 
the  death  of  Capt.  Charles  B.  Phillips,  Corps  of  Engineers,  United  States  Army,  June 
14, 1881,  Capt.  James  Mcrcur,  Corps  of  Engineers,  United  States  Army,  assum^  con- 
trol of  the  work. 

1882.  The  survey  was  made  under  the  direction  of  Capt.  James  Mercur  in  January 
of  this  year. 

He  estimated  the  improvement  to  cost  $40,000,  and  his  project  contomplated  widen- 
ing, straightening,  and  deepening  the  old  channel  route  known  as  **  The  Rocks."  t 

An  act  of  Congress  of  August  2,  this  year,  appropriated  $5,000  for  the  work,  but 
Capt.  Mercur  did  not  think  it  advisable  to  begin  on  so  small  an  amount.^ 

1884.  Captain  Mercur  wa»  succeeded  by  Capt.  F.  A.  Hinman,  Corps  of  Engineers, 
United  States  Army,  in  March  of  this  year. 

An  act  of  Congress  of  July  5  appropriated  §5,000  for  the  work,  making  in  all  avail- 
able $10,000.  ^ 

Captain  Hinman  was  succeeded  by  Capt.  William  H.  Bixby,  Corps  of  Engineers 
United  States  Army,  in  August. 

1885.  Captain  Bixby  recommended  ||  that  the  proposed  project  be  carried  out  with 
some  modiiications  as  to  location  of  the  line  of  work. 

•  This  information  was  furnished  by  Dr.  E.  W.  Ward,  of  Onslow  County,  Noith 
Carolina, 
t  See  Annual  Report  of  Chief  of  Engineers  for  1882,  page  1117. 
t  See  Annual  Report  of  Chief  of  Engineers  for  1883,  page  865. 
$  See  Annual  Report  of  Chief  of  Engineers  for  1884,  page  1046. 
11  See  Annual  Report  of  Chief  of  Engineers  for  1885,  page  1082. 
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In  July  this  year  an  exaniiuation  of  the  ground  was  made,  with  this  change  in 
iriew,  by  R«id  Whitford,  assistant  engineer,  under  Captain  Bixby's  direction.  He  re- 
ported that  a  line  could  be  located  as  desired,  and  recommended  a  survey  to  be  made 
preparatory  to  staking  off  the  work.  In  November  the  same  year  the  survey  was 
made  by  the  said  assistant  engineer  and  the  line  of  the  proposed  dredging  staked 
oS.  This  new  line  ran  through  the  marsh  land  straight  from  a  point  near  the  inlet 
and  seemed  to  be  better  adapted  to  the  successful  accomplishment  of  the  desired  pro- 
ject than  the  old  proposed  route.  The  direction  of  the  Une,  &c.y  was  plainly  shown 
on  a  map  forwarded  with  the  report  on  the  survey. 

168H.  A  contract  was  entered  into  with  Rittenhouse  Moore,  of  the  Mobile  Dredging 
Company,  and  the  work  of  excavating  the  cut  45  feet  wide  and  4  feet  deep  at  mean 
low  water  was  begun  at  the  upper  end  of  the  line  on  March  1,  1886. 

As  the  work  progressed  the  dredge  was  delayed  by  quicksand,  shells,  and  caving 
banks. 

Short  sheet  piles  driven  along  the  cut  had  to  be  resorted  to  by  the  contractor  to  hold 
Jiack  the  excavation. 

The  material  for  the  most  part  was  thrown  on  one  side  of  the  cut,  but  it  occasion- 
ally became  necessarry  to  throw  some  of  it  on  the  other  side  to  prevent  the  banks 
caving. 

The  dredge  completed  the  cut  on  May  17,  having  removed  a  total  of  32,284  cubic 
yards  of  material.  It  was  sent  back  through  the  cut  to  remove  some  caves,  but  could 
not  do  it,  because  the  velocity  of  the  current  caused  an  eddy  behind  her,  which  de- 
pog'ited  so  much  sand  as  to  prevent  progress  in  either  direction. 

After  some  difficulty  the  dredge  was  extracted  from  the  cut,  and  left  New  River  on 
the  27th  of  May,  1866. 

The  accompanying  letter  of  Inspector  Martin  explains  in  detail  the  present  condi- 
tion of  the  cut.  II 

After  the  dredge  left,  a  cut  30  feet  wide  was  made  across  Wright's  Island  by  hand. 
From  this  there  were  removed  2,707  cubic  yards.  This  work  wa«  suspended  on  the 
^th  of  June  last,  owing  to  the  exhaustion  of  funds.  The  accomjiaDymg  letter  and 
profile  of  Inspector  Martin's*  fully  describes  the  present  condition  of  Wright's  Island- 
Cut  and  what  is  left  to  be  done  there. 

RECOMMENDATION  FOR  NEXT  YEAR'S  WORK. 

It  is  respectfully  recommended  that  the  cut  be  deepened  to  the  desired  depth,  and 
widened  if  it  is  deemed  necessary — at  least  all  caves  be  removed. 

COMMERCE. 

The  commerce  during  the  past  year  has  probably  been  as  large  as  usual,  and  has 
l>een  carried  on  by  sailing  vessels. 

The  work  thus  far  seems  to  have  been  an  entire  success,  and  will  greatly  aid  navi- 
gation on  the  river. 

Much  praise  is  due  Inspector  Martin  for  the  faithful  and  correct  manner  with  which 
he  has  perfonned  his  duties,  and  Mr.  John  A.  Dill,  overseer  of  the  work  through 
Wright's  Island,  managed  his  hands  so  well  that  he  got  a  large  amount  of  work  done 
in  a  short  time.    Much  praise  is  also  due  him. 
Very  respectfully,  your  obedient  servant, 

Reid  Whitford, 
Assistant  Engineer, 
Capt  W.  H.  BiXBY, 

Corps  of  Engin^erSf  U,  S,  A. 


L7. 

IMPROVEMENT  OF  THE  CAPE  FEAR  RIVER  ABOVE  WILMINGTON  (FROM 
WILMINGTON  TO  FAYETTE VILLE),  NORTH  CAROLINA. 

The  Cape  Fear  Eiver,  above  Wilmington,  has  a  total  length  of  about 
400  miles,  and  a  drainage  area  of  7,167  square  miles,  of  which  5,620 
Bqaare  miles  lie  above  the  mouth  of  the  Black  Eiver,  its  main  tributary. 
At  Fayetteville,  112  miles  above  Wilmington,  and  the  present  head  of 
navigation,  the  river  varies  from  112  feet  breadth,  16  inches  average 

"~  •  Omitted. 
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depth,  150  square  feet  cross-section,  1  mile  per  hour  carrent,  and  200 
cubic  feet  discharge  per  second  in  extreme  droughts,  up  to  1,400  feet 
breadth,  60  feet  maximum  depth,  7  miles  per  hour  velocity,  and  350,000 
cubic  feet  discharge  per  second  in  high  freshets.  Extreme  low  water 
usually  lasts  from  two  to  four  months  per  year,  and  15-foot  stages  of 
water  are  usually  reached  once  a  month  during  the  rest  of  the  year. 
This  river  when  placed  under  governmental  improvement  in  1881,  was 
navigable  during  the  nine  flush- water  months  of  the  year  from  Wilming- 
ton, 112  miles,  upward  to  Fayetteville ;  but  the  channel  for  the  upper  75 
miles  was  badly  obstructed  by  sunken  logs,  snags,  overhanging  trees, 
and  shoals ;  and  for  the  upper  66  miles,  it  was  full  of  shoals  on  which 
there  was  not  more  than  12  to  14  inches  of  water  during  the  low- water 
season.  At  that  time  the  navigation  was  owned  by  private  parties.  Its 
commerce  is  estimated  to  have  then  been  about  $800,000  of  goods  trans- 
ported per  year. 

The  original  project  of  1881-'82,  as  continued  to  date,  proposed  to  buy 
out  the  private  owners  of  the  river  for  $10,000;  then  to  clear  out  its 
natural  obstructions  for  $43,125  (including  superintendence) ;  and  to 
further  provide  a  continuous  channel  over  its  upper  GO  miles  by  §6,000 
of  dredging,  and  by  artificially  contracting  its  water-way  by  jetties 
through  at  least  thirty-two  shoals  at  an  unstated  cost  (estimated  by  the 
same  person  in  1872  at  $522,720)  making  practically  a  total  of  $582,745 
for  the  final  cost  of  this  improvement.  The  aggregate  amount  appro- 
priated for  this  project  up  to  30th  June,  1886,  is  $65,000.  During  the 
last  year  the  progress  of  the  work  has  been  examined,  compared  with 
the  original  estimates,  and  new  estimates  made.  It  was  found  that  the 
natural  obstructions  were  very  numerous  and  difficult  of  removal,  and 
the  cost  of  their  removal  will  exceed  the  original  estimates.  In  the  last 
four  years  8,419  snags,  2,005  stumps,  2,327  logs,  2,205  trees  have  been 
removed  from  the  river-bed,  and  8,687  overhanging  trees  cut  from  its 
banks ;  but  as  many  more  remain  to  be  moved.  The  violence  of  the 
freshets  has  proved  too  much  for  brush,  log,  or  ordinary  plank  jetties, 
and  in  my  opinion  low  stone  jetties  will  prove  the  most  economical  in  the 
end.  The  new  estimates  for  the  total  cost  of  the  work,  $480,200,  are  as 
follows: 

For  clearing  away  obstrnctions : 

18,000  snags,  at  |1 $18,000 

5,000  logs,  at  $2 10,000 

2,500  8tnnip8,at$3 7,500 

3,000  cnbic  yards  of  rock,  afc  $3 9,000 

84,000  linear  feet  of  rock  jetties,  at  $3.50 294,000 

Contingencies  (10  per  cent.) 34,600 

Superintendence  (10  per  cent.) 34,600 

Total  required 415,200 

Already  spent  upon  tills  work 65,000 

Total 460,200 

There  appears  every  probability  that  this  expenditure  will  Anally  give 
3  feet  actual  channel  depth  (30  inches  free  draught)  over  the  whole  river 
up  to  Fayetteville  for  eleven  or  twelve  months  per  year,  and  that  the  com- 
merce will  be  increased  by  that  time  to  $4,000,000  of  goods  per  year. 

Sixty-four  thousand  five  hundred  thirty  dollars  and  eighty-one  cents 
has  been  spent  in  all  upon  this  improvement  up  to  June  30, 1886,  giv- 
ing a  moderately  well-cleared  channel  over  the  whole  length  of  river,  a 
moderately  good  continuous  4:-foot  channel  during  the  entire  year  from 
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Wilmington  44  miles  to  Kelly's  Cove,  thence  a  similar  2-foot  channel 
20  miles  further  to  Elizabethtown  (a  i)lace  of  considerable  commerce), 
and  thence  a  similar  1-foot  channel  42  miles  further  to  Fayetteville ;  in- 
-creased  to  5-foot  draught  from  Wilmington  to  Fayetreville  during  seven 
months  of  the  year.  In  consequence  three  permanently-established 
steamboat  lines  have  been  running  over  the  entire  distance  with  full 
-draught  for  seven  mouths  each  year,  and  with  lessened  draught  the  rest 
of  the  time.  The  commerce  during  those  years  has  increased  about 
$200,000  per  year,  has  been  further  benefited  by  exemption  from  tolls, 
and  is  now  over  $2,000,000  of  transported  goods  per  year,  showing  that 
each  dollar  Bpent  on  this  improvement  has  been  accompanied  by  the  de- 
velopment of  about  $28  of  annual  commerce. 

The  navigation  of  this  stream  is  not  obstructed  by  bridges  between 
AVilmington  and  Fayetteville. 

The  special  work  of  the  past  fiscal  year  was  as  foliows  : 

Expenditures,  $5,516.98. 

Owing  to  its  variable  features  and  the  difficulty  of  properly  specify- 
ing it  beforehand  and  inspecting  it  afterwards,  the  work  was  allowably 
done  by  hired  labor  and  the  purchase  of  materials  in  open  market. 

Between  the  first  July  and  the  last  of  November,  1886,  41  stumps, 
97  logs,  17  trees,  89  large  snags,  630  small  snags,  and  680  cubic  yards  of 
hard  mud  have  been  removed  from  the  upper  54  miles  of  river  bed ;  1 
new  sheet-pile  jetty  40  feet  long  was  built  at  McCarter's  Cross,  and  an- 
other, 150  feet  long,  at  Old  Ferry ;  1,438  cubic  yards  of  rock  and  hard- 
pan  have  been  quarried,  transported  from  0  to  11  miles,  and  built  into 
jetties  at  Fayetteville,  McCarter's  Cross,  Old  Jetties,  and  Old  Ferry ; 
stringers  have  been  placed  near  low- water  mark  on  the  up-stream  side 
of  the  old  jetties  at  Fayetteville;  maps  of  22  shoals  (15.6  miles  of  river 
bed)  have  been  completed  and  27,975  linear  feet  of  jetties  have  been 
located  thereon  (including  2,553  feet  already  built).  Twenty-two  more 
less  troublesome  shoals  remain  to  be  surveyed. 

The  dead  low-water  level  w^as  established  and  permanently  marked 
at  various  points  along  the  river  bank  from  Fayetteville  60.5  miles  down- 
fitream  to  tide-water  at  Whitehall,  and  a  profile  of  this  water-surface 
was  made,  showing  an  almost  uniform  slope  of  4  inches  per  mile.  The 
river  was  gauged  at  dead  low  water  at  several  points  from  Fayetteville 
41  miles  down-stream  to  Elizabethtown,  showing  at  Fayetteville  as  lit- 
tle as  150  square  feet  of  cross-section  and  200  cubic  feet  discharge  per 
second,  and  at  Elizabethtown  an  increase  of  only  about  50  per  cent. 

A  water-gauge  was  kept  during  the  progress  of  the  work. 

The  Government  steam-launch  has  done  all  the  towing  and  other  serv- 
ice of  the  working  parties  upon  the  river,  and,  in  my  opinion,  has  well 
repaid  all  she  has  cost  during  the  year,  inclirding  her  repairs.  She  is 
the  only  boat  that  can  run  on  this  river  during  dead  low  water.  For 
economy  and  effectiveness  during  the  next  season's  work  she  should  be 
provided  with  a  new  and  larger  boiler  and  twice  as  powerful  machinery. 

Work  has  been  much  delayed  by  very  low  water  (as  low  as  12  inches) 
and  by  high  freshets  (as  high  as  42  feet). 

All  field  work  was  stopped  in  Kovember  for  want  of  funds. 

The  efifect  of  the  2,553  linear  feet  of  jetties  so  far  constructed  has  been 
to  better  the  channel  and  the  river  at  and  near  Fayetteville  and  at  the 
other  worst  places,  and  to  add  one  month  to  the  duration  of  low- water 
navigation,  now  averaging  0.5  months  per  year. 

All  the  above  work  has  l)een  carried  on  with  great  vigor  and  thorough- 
ness, under  the  immediate  supervision  of  Assistant  Engineer  Charles 
Humphreys,  whose  iull  report  is  appended. 
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Eecommeudations  for  future  work  are  as  follows: 

Were  thecommerce  of  the  river  suflOicien  tly  large  to  justify  the  expend- 
tiure  of  such  an  amouDt,lu  my  opinion  the  proper  method  of  improving 
this  river  would  be  by  the  construction  of  suitable  dams  and  locks  of  32 
feet  total  lift,  giving  a  6-foot  navigation  ^t  all  times  of  the  year  to  Fay- 
ettville,  at  a  total  cost  of,  approximately,  $1,200,000.  A.  commerce  suffi- 
cient to  justify  such  an  expenditure  cannot  be  expected  from  this  locality 
for  many  years.  In  consequence,  the  lock-and-dam  navigation  must  be 
postponed  for  the  present  and  a  contracted  river  channel  accepted  as 
the  best  under  the  circumstances.  It  is  recommended,  therefore,  that 
this  improvement  be  completed  in  accordance  with  the  present  ap- 
proved and  adopted  project  so  as  to  secure  a  thoroughly-cleared  4-foot 
channel  from  Wilmington  70  miles  to  Elizabethtown ;  thence  a  similar 
3-foot  channel  42  miles  further  to  Fayetteville  during  11  or  12  months 
of  the  year,  at  a  total  expense  of  $415,000,  in  addition  to  the  $469.19^ 
available  30th  June,  1886 ;  this  amount  to  be  appropriated  in  yearly 
installments  of  about  $60,000  yearly.  Smaller  yearly  appropriations 
involving  the  alternate  disorganization  and  reorganization  of  working 
parties,  damage  to  nnfinished  work,  deterioration  of  plant,  and  extra 
superintendence  will  increase  the  cost  of  the  work  from  $1,000  to 
$4,000  per  appropriation. 

Further  improvement  so  as  to  extend  the  navigation  above  Fayette- 
ville, or  so  as  to  increase  its  depth  below  Fayetteville,  is  not  recom- 
mended. 

After  this  improvement  is  completed  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

This  improvement  as  regards  cost  and  order  of  work  should  be  car- 
ried on  approximately  as  follows : 

Five-sixths  of  each  appropriation  to  increase  the  draught  at  the  shoalest 
and  most  troublesome  points  of  the  river  by  contracting  the  river  chan- 
nel by  jetties  at  these  points,  such  jetties  to  be  so  located  in  accordance 
with  a  predetermined  systematic  project  for  the  entire  river. 

One-sixth  of  each  appropriation  to  remove  the  most  troublesome  logs 
and  snags  in  the  river  channel  and  to  cut  down  and  pull  back  the  most 
troublesome  leaning  trees  on  the  river  banks. 

This  river  is  in  the  collection  district  of  Wilmington,  N.  C. 

Money  statement 

July  1,  1885,  amount  available ^,986  17 

July  1.  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Julv  1,  1885 $5,480  74 

July  1,  1886,  outstanding  liablities 36  74 

5,516  98 

July  1,  1886,  amount  available 469  19 

Amount  appropriated  by  act  approved  August  5,  18S6 11, 250  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 11, 719  19 

{Amount  (estimated)  required  for  completion  of  proposed  project 406,750  00 
Amount  that  can  be  profitably  expended  inliscalvear  ending  June  30, 1888    60,000  00> 
Submitted  in  compliance  ^with  requirements  of  section  2  of  river  and 
-  harbor  acts  of  1866  and  1867. 
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Abstract  of  propoBaU  for  furnishing  a  Bieam-hoiler,  opened  June  30,  IS86,  hy  Capt,  W.  H. 

Bixbift  Corps  of  Engineers, 


Names-and  address. 

Description. 

Amount. 

• 
H.  A.Kamsey  Sc  Sod,  Baltimore,  Md < 

For  a  boiler  to  evaporate  100 
gallons  ot  water  per  hour  into 
ury  stcMU. 

f'or  a  boiler  to  evaporate  240 
sallons  of  water  per  hour  into 
drv  steam. 

1*  or  a  boiler  to  evaimrate  400 
gallons  of  water  per  hour  into 
dry  steam. 

^$600  00 
•1, 250  00 
*2, 400  00 

Bejected.    Prices  too  high. 


Delivered. 


REPORT  OF  CHARLES  HUMPHREYS,   ASSISTANT  ENGINEER. 

Wilmington,  N.  C,  April  1,  1886. 

Captain:  I  have  the  honor  to  make  the  followlDg  report  on  the  improyement  of 
the  Cape  Fear  River,  North  Carolina,  from  Wilmington  to  Fayetteville,  for  the  fiscal 
year  ending  Jnne  30, 1886 : 

Operations  in  the  field  closed  in  Kovember,  when  the  plant  was  removed  to  Wil- 
mington and  tnmed  over  to  the  Lower  Cape  Fear  watchman.  The  work  has  been 
confined  to  the  removal  of  stnmps,  logs,  snags,  &o.^  from  the  bed  of  the  river  and 
oTerhanging  trees  from  the  banks ;  to  the  construction  and  repair  of  jetties ;  and  to 
anrveying,  leveling,  and  mapping  the  river ;  and  preparing  projects  for  luture  work ; 
ganging  for  discharge,  and  keeping  a  daily  record  of  the  water-snrface. 

Removed  41  stnmps,  97  logs,  17  trees,  89  large  snags,  630  small  snags,  680  cubic  j^ards 
of  hard  mnd;  stripped,  quarried,  and  hauled  to  river-bank  IjA'.iS  cubic  yards  of  rock 
and  hardpan;  loaded  on  scows  and  towed  to  jetties  [from  2  to  11  miles]  and  sank 
1,2^  cubic  yards;  removed  at  Old  Jetties,  from  east  side  of  river,  aud  put  on  jetties 
on  west  side  at  that  point,  277  cubic  yards  rock ;  reloaded  at  Fayettoville,  on  hcows, 
and  riprapped  jetties  there  with  172  cubic  yards  rock ;  made  bolts  and  put  stringers 
on  sheet-pile  jetties  Nos.  13,  12,  10,  8,  7,  6,  5,  4,  and  3,  at  Fayetteville,  the  top  of  the 
stringers  being  about  2  inches  or  less  above  dead  low  water.  [The  present  height  of 
these  jetties  is  about  4.3  feet  above  dead  low  water.] 

Maps  of  Windom,  Callahan's,  and  Melvine's  were  made  and  forwarded  to  you,  also 
maps  showing  the  effect  of  the  jetties  at  Fayetteville,  McCarter^s  Cross,  Old  Jetties, 
ana  Old  Ferry. 

The  liver  was  gauged  between  Fayetteville  and  Elizabethtown  when  it  was  at  or 
near  its  lowest  stage ;  drawings  have  been  handed  you  showing  these  gaugiugs.  The 
dead  low- water  line  was  permanently  marked  along  the  river-bank.  A  profile  of  the 
low-water  surface  has  also  been  made,  approximAte  levels  being  run  from  Fayette- 
ville to  Whitehall,  60^  miles  below,  where  the  tide  swells  slightly  at  dead  low  water. 

The  maps  mad«  and  forwarded  to  you  cover  a  length  of  15.6(i  miles  of  river,  and 
include  the  following  shoals :  Fayetteville,  McCarter's  Cross  (1  mile  below),  Old  Jet- 
ties (2^  miles  below),  Howard's  (3  miles  below),  McRae's  (5  miles  below),  Evans's  (6 
miles  below),  Rockfish  (7  miles  below).  Smith's  Cross  No.  3  (8  miles  below),  Old  Ferry 
(9  miles  below),  Thames  (12^  miles  below).  Smith's  Cross  No.  2  (13^  miles  below).  The 
I>odge  (20  miles  below),  Prospect  Hall  (2H  miles  below),  Windom  (23  miles  below), 
Callahan's  (28  miles  below),  Kane's  Gap  ('20  miles  below),  Purdy's  (30  miles  below), 
Melvine's  Cross  (31  miles  below),  Morehead  (36^  miles  below),  McDowell's  (38  miles 
below),  Elizabethtown  (42  miles  below),  and  Elizabeth  (42^  miles  below). 

Drawings  have  been  made  showing  your  **  directions  fo^  future  work  "  at  all  of 
these  shoals,  giving  a  total  of  27,975  linear  feet  of  jetties,  2,553  of  this  amount  being 
bnilt,  including  791  feet  of  old  log  jetties  rebuilt  and  repaired  since  October,  1884. 

The  snagging  operations  were  carried  on  between  Fayetteville  and  a  point  54  miles 
below.  The  work  generally  has  been  greatly  impeded  liy  very  low  water,  with  about 
12  inches  in  the  channel,  and  violent  freshets  [at  present  the  river  is  42  inches  above 
low  water]. 

The  email  amount  of  jetty  work  done  is  shown  in  detail  in  the  yearly-progress  maps 
accompanying  this  report.* 

♦Omitted. 
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The  river  was  navigable  for  aboat  a  mouth  longer  in  low  water  this  year  than  last 
by  the  attion  of  the  jetties,  exclasive  of  the  aid  atforded  by  the  freqaent  freshets. 

The  deep  water  at  the  npper  end  of  Fayetteville  Shoals  has  been  prolonged  down- 
stream about  600  feet,  so  that  it  is  now  1,800  feet  long.  There  has  beeu  a  slight  fill- 
ing in  the  channel  between  Jetties  2  and  3.  These  two  jetties  are  400  feet  apart,  and 
leave  120  foet  channel  width.  The  lower  end  of  Fayettville  Slioai.  where  the  jetties 
leave  t^3  feet  channel  width,  is  deepening,  and  Il>elieve  will  have  a  good  depth  after 
this  winter's  heavy  freshet«. 

The  steamboats  have  been  stopped  a  few  dayA  on  account  of  the  heavy  freshets  and 
ice,  and  two  months  on  account  of  low  water;  in  1884  they  were  8topj>ed  about  four 
months  on  account  of  low  water.  The  following  shoals  remain  to  be  surveyed :  Old 
Flat  (9^  miles  below  Fayetteville),  Cedar  Creek.(ll  miles  below),  Edward's  Landing 
(14  miles  below),  Jno.  Hare's  (16  miles  below),  Gray's  Creek,  or  Devanc's  Ferry  CIC^ 
miles  below),  Jackson's  (17^  miles  below),  Sike's  (19  miles  below).  Brown's  Lauding 
(43  miles  below),  WaddeU's  Ferry  (44^  miles  below),  Phebns's  (46^  miles  below).  Big 
Sugar  Loaf  (4Hi  miles  below),  Little  Sugar  Loaf  (49^  miles  below),  Horse  Point  (50 
miles  below),  Cypress  (51^  miles  below),  Hammond's  Creek  (53  miles  below),  Sling- 
by's  (55  miles  below),  Mrs.  Johnson's  (56^  miles  below),  Whitehall  (60^  miles  below). 
Johnson's  Timber  Landing  (61^  miles  below),  Donahoe  (63  miles  below),  Robinson's 
X<anding  (64^  miles  below),  Brown's  Reach  (65^  miles  below).  These  shoals  allowing 
from  12  inches  to  18  inches  draught  at  dead  low  water  do  not  give  as  much  trouble 
to  navigation  as  those  under  survey. 

Should  the  present  system  of  jetties  be  carried  out  on  all  the  shoals,  I  think,  from 
what  1  have  seen  of  the  river  since  1884,  that*there  would  be  a  continuous  navigation 
eleven  months  per  year,  at  least  for  30  inches  draught. 

The  largest  steamboat  .draws  26  inches  without  any  freight,  5  feet  when  fully  loaded ; 
the  other  boats  draw  about  24  iuches  light;  the  flats  draw  9  inches  light,  and  every 
100  bales  of  cotton  puts  them  down  about  4  inches ;  as  long  as  there  is  sufficient  water 
the  boats  and  flats  go  fully  loaded,  and  I  believe  if  the  river  was  improved  the  value 
of  goods  transported  would  gradually  increase  to  ^,000,000  per  year,  including  rafted 
goods. 

The  launch  does  all  the  Government  towing,  and  is  the  only  boat  that  can  run  on 
the  river  during  low  water;  she  needs  new  and  more  powerful  machinery;  her  boiler 
is  very  old  and  nas  a  great  many  soft  patches  on  it. 

The  greatest  known  freshet  was  between  50  feet  and  55  feet  above  dead  low  water  at 
Fayetteville;  the  slope  of  the  river  at  low  water  is  about  4  iuches  per  mile ;  dead  low- 
water  discharge  at  Fayetteville  about  200  cubic  feet  per  second.  * 
Very  respectfully,  your  obedient  servant, 

CiiAS.  Humphreys, 
AsaiBtant  Engineer, 

Capt.  W.  H.  BiXBY, 

Corp^  of  Engineers  J  U,  S,  A, 


L  8. 

IMPROVEMENT  OF  CAPE  FEAR  RIVER,  BELOW  WILMINGTON,  NORTH 

CAROLINA. 

The  Cape  Fear  Eiver,  einpt3'ing  into  the  Atlantic  Ocean  at  Cape  Fear, 
has,  from  its  mouth  up  to  its  headquarters  in  the  mountains,  a  total 
length  of  about  426  miles  and  a  drainage  area  of  9,115  square  miles. 
The  two  main  branches  of  the  river  meet  at  Wilmington,  bringing  with 
them  an  average  fresh-water  discharge  of  14,000  cubic  feet  per  second. 
Below  Wilmington  the  river  is  a  tidal  basin,  with  about  20  miles  length, 
350  square  miles  drainage  area,  37  square  miles  water-suiiace,  3.5  feet 
rise  of  tide  (2.5  at  W^ilmington,  4.5  at  the  ocean)  and  an  average  discharge 
during  ebb  of  100,000  cubic  feet  per  second,  the  ocean  bar  being  2  miles 
seaward  of  the  river  mouth.  The  Cape  Fear  Eiver  below  Wilmington, 
when  placed  under  governmental  improvement  in  1820,  had  3  bar  en- 
trances with  least  depth  as  follows :  About 9  feet  at  the  Baldhead  Chan- 
nel, 9  feet  at  the  Rip  Channel,  and  10  feet  at  jS'ew  Inlet  Channel,  these 
bars  being,  respectively,  9,  (J,  and  2  miles  below  the  i)oint  which  was  then 
the  river's  delta.    From  the  head  of  this  delta  20  miles,  up  to  Wilming- 
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ton,  there  were  several  shoals  with  a  least  depth  of  7.5  feet  at  low  water. 

The  original  projects  of  1827  to  1847  proposed  to  improve  the  upper 
JOmiles  by  dredgingand  by  jetty  contraction  of  thechannel;  $203,204.69 
?ere  spent  during  this  time  in  increasing  the  depth  upon  the  shoals  to 
L5  feet  at  low  water,  equal  to  that  at  the  bar  entrances. 

At  or  about  this  time,  the  shore  at  Fort  Caswell,  opposite  Baldhead 
^oint,  was  protected  by  stone  jetties,  under  an  appropriation  for  the 
^reservation  of  Ibrtifications. 

The  projects  of  1852  to  1857  proposed  to  deepen  the  water  at  the  main 
tntrance  by  jetties  at  Baldhead  Point,  and  by  jetty  and  dike  obstruc- 
ions  between  Zeke's  Island  and  Smith's  Island,  near  New  Inlet,  and 
ioggested  the  possible  future  necessity  of  closing  New  Inlet;  $156,296.26 
vas  spent  during  this  time  upon  these  works,  never  fullj'^  completed  for 
rant  of  funds.  The  great  storm  of  1857  almost  completely  destroyed 
he  Zeke's  Island  work,  and  the  storms  of  1871  cut  through  behind  the 
baldhead  Jetty  (now  termed  the  Woodbury  Jetty ),  leaving  it  about  1,000 
eet  out  at  sea. 

The  project  of  1870  proposed  for  $257,000  a  crib-closure  of  the  space 
i,403  feet  long)  between  Smith's  and  Zeke's  Island  (finished  in  1873), 
o  prevent  further  widening  of  New  Inlet.  The  projects  of  1870  to  1872 
►roposed  for  about  $300,000  the  complete  closure  of  New  Inlet  (begun 
Q  1875  and  finished  in  1881),  in  order  to  deepen  the  water  .at  the  main 
Baldhead)  bar  entrance. 

The  projects  of  1872  to  1883,  as  continued  to  date,  proposedfor  $160,000 
he  extension  of  the  New  Inlet  Dam  2  miles  further  down  the  stream,  to 
►revent  the  further  erosion  of  Smith's  Island  at  the  Swashes.  Thepro- 
Bct  of  1875,  as  continued  to  date,  proposed  for  $30,000  the  occasional 
ise  of  dredging  upon  the  outer  bar  to  assist  the  tidal  currents  in  grad- 
laliy  localizing,  straightening,  deepening,  and  fixing  the  bar  entrances ; 
H  2,000  to  obtain  a  12.foot  depth  at  low  water,  and  $24,000  more  to  ob- 
ain  a  14-foot  depth.  The  projects  of  1874  to  1881,  for  the  20  miles  above 
J^ew  Inlet,  as  continued  to  date,  proposed  $960,000  to  be  used  in  dredg- 
ng  and  occasional  diking  wherever  necessary  across  shoals,  so  as  to  sc- 
are for  $247,000  a  12-foot  channel  200  feet  wide,  and  afterward,  for 
;713,000  more,  a  16-foot  channel  270  feet  wide  at  low  water,  over  this 
rbole  length.  The  aggregate  amount  of  the  original  estimates  for  the 
xisting  projects  of  1870  to  date  is  about  $1,713,000;  that  of  the  revised 
^timates  to  date  is  about  $2,110,000,  the  difference  being  $400,000. 
rhis  $400,000  excess  during  sixteeli  years  is  chargeable,  about  $300,000, 
o  nnexpected  engineering  difficulties  (such  as  ])resented  by  the  exces- 
iive  setthng  of  foundations  at  New  Inlet  Dam,  the  necessity  of  raising 
his  dam  above  high-water  level,  and  the  discovery  of  a  forest  of  sub- 
nerged  stumps  in  the  way  of  the  desir(4l  dredged  channels  in  the  river- 
>ed  near  Wilmington,  &c.,  tlie  necessity  of  a  training-wall  at  Snow's 
Marsh  Channel),  and  the  other  $100,000  to  the  inadequate  yearly  appro- 
priations (involving  loss  from  damage  to  unfinished  work,  care  of  i)rop- 
^rty,  extra  sui)erintendence,  and  deterioration  of  plant  while  awaitiug 
uuds,  extra  surveys,  &c.).  The  present  estimate,  $2,110,000,  for  the 
[inal  cost  of  the  work  exceeds  that  of  last  year  by  about  $28,000,  due 
partly  to  the  consideration  of  a  shoal  in  the  river  in  front  of  Wilmington 
□ot  heretofore  estimated  for,  and  the  rest  to  the  omission  of  the  usual 
yearly  appropriations  for  the  last  fiscal  year  (involving  losses  as  above 
L-numerated).  The  aggregate  amount  appropriated  for  the  existing  pro- 
jects of  1870  to  1882  up  to  the  30th  June,  188G,  is  $1,702,500. 

One  million  six  hundred  and  ninety-eight  thousand  four  hundred  and 
Eileven  dollars  and  seventy-four  cents  have  been  spent  in  all  up  to  30th 
June,  1886,  upon  the  proposed  improvements  of  1870  to  1882,  witU  ^t^^X- 
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success,  obtaiDlng  a  13.5  to  14  foot  least  depth  of  water  at  the  main  bar 
entrance,  and  completing  to  partial  width  the  desired  16-foot  channel 
28  miles  farther,  to  Wilmington.  This  depth,  combined  with  the  average 
rise  of  tide  of  4.5  feet  at  the  bar  and  2.5  feet  at  Wilmington,  is  such  that, 
at  present,  vessels  loaded  to  16  feet  draught  can  readily  go  from  Wil- 
miugton  to  the  ocean  in  a  single  tide  any  day  of  the  year. 

The  total  commerce,  exports  and  imports,  foreign  and  coastwise,  has 
increased  from  abqut  $13,400,000  of  transported  goods  in  1870  up  to 
about  $17,000,000  in  1886  (all  this  increase  being  foreign  commerce), 
showing  that  each  doUar  spent  on  thi**  improvement  has  already  been 
accompanied  by  the  development  of  about  $2.40  of  annual  foreign  com- 
merce, although  the  last  increase  of  2  feet  in  draught  in  the  river-chan- 
nel is  too  recent  to  have  produced  its  natural  eflect  on  such  develop- 
ment. 

The  navigation  of  this  river  below  Wilmington  is  not  obstructed  by 
bridges  of  any  sort. 

The  special  work  of  the  past  fiscal  year  was  as  follows : 

Expenditures,  $66,052.81. 

As  far  as  possible  all  work  has  been  done  by  contract. 

At  the  shoals. — From  July,  1885,  to  February,  1886,  under  an  unfin- 
ished contract  with  Mr.  Eittenhouse  Moore,  the  work  of  dredging  was 
continued  at  the  Brunswick  Eiver,  Big  Island,  and  Lilliput  shoals,  and 
Snow's  Marsh  Channel.  Three  hundred  and  twenty-five  thousand  four 
hundred  and  forty-nine  cubic  yards  of  sand  and  mud,  118  large  stumps, 
and  5  logs  were  removed  from  the  river-bed  so  as  to  complete  a  channel 
through  all  of  these  shoals  and  marsh  about  6  miles  long,  at  least  16  feet 
deep  at  low  water,  111  feet  wide  everywhere,  and  148  feet  wide  at  the 
bends.  The  several  reaches  of  this  channel  were  all  marked  by  means 
of  high  guide  piles  driven  in  the  river  and  large  range-targets  erected  on 
the  neighboring  shore.    Further  work  was  prevented  by  want  of  funds. 

At  the  dike, — During  July,  under  an  unfinished  contract  with  Mr.  G. 
Z.  French,  644  tons  of  heavy  stone  were  received.  This  stone  was 
placed  in  position  upon  the  dike  extending  southward  from  Zeke's  Isl- 
and, thus  raising  the  dike  everywhere  to  ordinary  high-water  lev^el  and 
makingitof  nearly  uniform  strength  throughout.  Further  work  was  pre- 
vented by  the  want  of  funds.  The  heavy  storms  of  August  and  October, 
1885,  sent  the  water  about  5  feet  over  the  top  of  this  dike,  damaging  it 
considerably  over  2  miles  of  its  length  by  knocking  down  its  central 
ridge  to  a  level  of  about  2.5  feet  below  ordinary  high  water.  Consider- 
ing the  unfinished  condition  of  the  dike,  it  is  surprising  no  more  serious 
damage  was  done.  The  dike  was  repaired  as  well  as  possible  by  a  re- 
distribution of  the  remaining  stone.  Twenty  two  thousand  more  tons 
of  stone  are  needed  to  complete  this  dike. 

In  the  river. — From  December,  1885,  to  June,  1886,  a  careful  hydro- 
graphic  survey  was  made  of  about  11  n)iles  of  the  river  to  determine  the 
condition  of  its  shoals  at  and  in  front  of  the  city  of  Wilmington,  at  each 
of  the  various  places  where  channels  have  been  dredged,  and  at  the  bar 
entrances. 

At  all  places,  except  Snow's  Marsh,  this  survey  shows  so  slight  a 
shoaling  in  the  various  dredged  (Channels  as  to  indicate  that  the  river 
currents  will  be  able  of  themselves  to  maintain  the  present  channels  at 
the  depths  as  now  dredged. 

At  Snow's  Marsh  the  survey  shows  a  tendency  of  the  river  and  ocean 
currents  to  cut  across  and  through  the^hoal  between  the  Snow's  Marsh 
Channel  and  the  old  Horseshoe  Channel. 

At  the  main  (Baldhead)  bar  entrance,  the  survey  shows  a  decided  tend- 
ency  of  the  ebb  current  to  cut  a  deep  channel  from  Baldhead  PoinI 
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Btrai^t  to  the  ocean.  Along  the  line  of  this  possible  straight  chaiiDel 
the  bar  has  already  deepened  to  11  feet  least  depth,  and  is  now  only 
650  feet  long  at  14  feet  dei)th  and  only  1,400  feet  long  at  18  feet  depth. 
A  little  assistance  by  dredging  during  the  coming  year  might  enable 
the  ebb  current  to  secure  at  once  a  straight  14  foot  channel  direct  to  the 
ocean,  increased  perhaps  to  15  or  10  feet  permanent  depth  along  this 
line.  The  existing  channel  of  13.5  to  14  feet  least  depth  at  mean  low 
water  is  in  a  far  better  condition  than  last  year,  as  it  now  has  as  much 
as  350  feet  least  width,  and  now  makes  but  two  courses  from  Baldhead 
Point  to  the  sea. 

Upon  the  various  beaches  around  Smith's  Island  and  the  river's  month 
the  gradual  changes  of  the  past  year  show  favorable  results  almost 
everywhere, as  follows:  Federal  Point, Caroline  JShoal, and  Zeke's Island 
considerably  increased  in  extent;  ]S"ew  Inlet  rapidly  shoaling  and  now 
almost  closed ;  the  "  Swashes"  continuing  to  close  upon  each  other  and 
upon  the  neighboring  parts  of  Smith's  Island  so  as  to  strengthen  them- 
selves and  reform  about  1,000  feet  to  the  westward  of  the  former  ocean- 
beach  line,  thus  tending  to  form  a  solid  and  continuous  breakwater  be- 
tween the  ocean  and  the  new  dike ;  Baldhead  Point  commencing  to  re- 
form its  former  shore  line  out  to  the  old  Woodbury  Jetty;  Baldhead 
Point  Hook  lengthened  and  broadened  and  its  inner  basin  shoaling,  and 
Oak  Island  and  its  channel  hardly  changed. 

A  large  and  expensive  plant  of  steamboats,  hoister^  and  scows  has 
been  cared  for  as  well  as  is  i>ossible  when  such  a  plant  is  not  in  use,  but 
the  damage  from  unavoidable  rot,  rust,  and  general  decay,  due  to  the 
lack  of  appropriations  for  active  work,  will  probably  exceed  $7,000. 

All  the  above  work  has  been  thoroughly  and  vigorously  carried  ou 
under  the  immediate  superintendence  of  Assistaut  Engineer  Henry 
Bacon,  whose  full  report  is  appended. 

A  carefully  condensed  history  of  past  work  upon  this  improvement 
was  prepared  by  myself  and  forwarded  in  December  of  the  past  year. 
A  copy  of  the  text  is  appended. 

Recommendations  for  future  work  are  as  follows :  That  the  above  im- 
provements be  carried  on  as  originally  projected,  by  completing  the  un- 
finished dike  south  of  Zeke's  Island,  so  as  to  thoroughly  secure  Smith's 
Island  from  further  erosion  by  the  ocean;  and  by  widening  and  deepen- 
ing the  existing  river  channels  to  their  full  dimensions  of  210  feet  width 
and  16  feet  least  depth  at  low  water;  and  by  further  protecting  them 
against  subsequent  deterioration  by  submerged  stone  dikes  where  nec- 
essary, and  by  straightening,  deepening,  and  fixing  the  bar  entrance, 
at  a  total  expense  of  $407,000  in  addition  to  the  $4,808.26  available 
June  30, 1886,  this  whole  amount  to  be  appropriated  in  one  sum  dur- 
ing the  next  fiscal  year.  Smaller  yearly  appropriations,  involving  the 
alternate  disorganization  and  reorganization  of  working  parties,  dam- 
age to  unfinished  work,  deterioration  of  plant,  and  extra  superintend- 
ence, will  increase  the  cost  of  the  work  by  from  $6,000  to  $20,000  per 
appropriation.  So  far  as  can  be  seen  at  present,  the  above  will  com- 
plete all  existing  projects  for  this  imi^rovement. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $5,000  to  $15,000  pjer  year,  for  a  few  years,  but  the  improvement 
should  be  fairly  permanent. 

This  improvement  as  regards  cost  and  order  of  work  should  be  car- 
ried on  approximately  as  follows,  (prices,  including  superintendence 
and  contingencies): 

Eight  thousand  four  hundred  dollars  for  the  thorough  repair  of  sue- 
tion-dredge,  steam  tug,  and  scows. 


1004     REPORT    OF   THE   CHIEF   OF   ENGINEERS,  U.  S    ARM^. 

Fourteen  thoasand  four  hundred  dollars  for  the  operation  of  the  suo 
tion-dredge  12  months  upon  the  main  bar  entrance. 

Sixty-eight  thousand  seven  hundred  dollars  for  the  completion  oc  -^ZDf 
the  dike  extending  from  Zeke's  Island  southward  to  Smith's  Island. 

Nine  thousand  six  hundred  dollars  for  dredging  through  a  shoal  iin^K^  iu 
the  river  in  front  of  the  city  of  Wilmington. 

One  hundred  and  ninety-eight  thousand  dollars  for  increasing  thc^^  -le 
present  narrow  16-foot  depth  dredged  channels  to  their  full  proposedd^^d 
width  of  270  feet. 

One  hundred  and  eight  thousand  dollars  at  Snow's  Marsh,  to  perma-  «^* 
nently  secure  the  present  depth  at  this  point,  either  by  a  dike  to  pro—  -^• 
tect  its  eastern  bank  from  wearing  down,  or  by  suitable  dredging. 

This  river  is  in  the  collection  district*  of  Wilmington,  M".  C. 

Money  statement. 

July  1,  1885,  amount  available $70,141  0« —   "^ 

July  15,  1885,  amount  received  from  sales  to  Beaufort  Harbor 720  Od    ^ 

70,861 
Julv  1,  1886,  amount  expended  during  fiscal  vear,  exclusive  of 

liabilities  outstanding  July  1, 1885 $65,124  33 

July  1, 1886,  outstanding  liabilities 92o  48 

66,052  8 


July  1,  1886,  amount  available 4,808  2(^;^ 

Amount  appropriated  by  act  approved  August  5, 1886 157, 500 


Amount  available  for  fiscal  year  endiog  June  30, 1887 162, 308  2^^ 


t 


J 


Amount  ^estimated)  required  for  completion  of  existing  project 265,000  0 

Amounttnatcanbeprofitablyexpendediniiscalyearending  June30, 1888  265,000  ^ 

\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

I     harbor  acts  of  1866  and  1867. 


HISTORY  OF  PAST  WORK— IMPROVEMENT  OF  THE  CAPE  FEAR  RIVEl 
BELOW  WILMINGTON,  NORTH  CAROLINA.     (BY  CAPTAIN  W.  H.  BIXBY.) 

GENERAL  FEATURES  OF  THE  RIVER. 

The  two  braDches  of  the  Cape  Fear  River  meet  at  Wilmington.  They^ 
bring  down  to  Wilmington  a  fresh-water  discharge  of  about  500  cubi<^ 
feet  per  second  on  an  average  during  the  three  low-water  mouths,  and 
about  18,500  cubic  feet  per  second  during  the  nine  flush-water  months, 
or  about  $14,000  cubic  feet  per  second  on  an  average  throughout  the 
entire  year.  At  Wilmington  the  river  has  a  cross  section  of  about  14,000 
square  feet,  so  that  the  height  of  its  water-surface  at  this  point  remains 
approximately  unaffected  by  the  variations  in  the  amount  of  the  fresh- 
water discharge.  Both  branches  are  subject  to  tidal  influence  for  a  dis- 
tance of  about  30  miles  above  Wilmington. 

From  Wilmington  to  the  ocean,  26  miles,  the  Cape  Fear  River  is  a 
tidal-basin  of  about  37  square  miles  area,  in  which  the  tide  rises  and 
falls  about  2.5  feet  at  Wilmington  and  4.5  feet  at  the  ocean,  or  about  3.5 
feet  on  an  average.  At  the  river's  mouth,  1.25  miles  wide,  the  amount  of 
water  which  must  pass  to  and  fro  each  tide  is  therefore  about  160,000 
cubic  feet  per  second.  The  ocean  bar  is  about  2  miles  to  the  seaward  of 
the  river's  mouth. 
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ORIGINAL  CONDITION,  PRIOR  TO  IMPROVEMENT. 

The  improvement  of  the  Cape  Fear  River  below  Wilmington  has  been 
xmnder  the  consideration  either  of  the  State  of  North  Carolina  or  of  the 
XJnited  States  since  1821. 

Prior  to  1761  the  Cape  Fear  Eiver  was  reported  as  allowing  vessels 
of  14  feet  draught  to  pass  over  its  main  bar  at  low  water  and  to  enter  the 
X^ver  by  the  same  route  as  they  follow  to-day.    In  1761,  however,  dur- 
ixig  a  violent  equinoctial  storm  of  four  days'  continuance,  the  wind  and 
0'ea  made  a  breach,  reported  at  first  as  18  feet  deep  at  high  water,  and 
later  as  not  over  2.5  feet  deep  at  low  water,  and  nearly  half  a  mile  wide, 
t^brough  the  sand-banks  into  the  Cape  Fear  Eiver  about  8  miles  above 
its  former  bar  entrance,  at  a  place  called  Haulover.    This  breach, 
chitting  off  6  miles  of  the  river's  length,  gradually  increased  in  impor- 
tance soas  to  form  a  new  mouth  to  the  river,  deepening  from  6  feet  at 
low  water  in  1797  to  10  feet  at  low  water  in  1839,  and  received  the 
name  of  New  Inlet.    The  effect  of  this  new  mouth  upon  the  river  was 
to  diminish  the  depth  of  winter  upon  the  main  bar  entrance  from  15  feet 
in  1797  to  9  feet  in  1839. 

The  past  and  present  condition  of  these  bars  is  shown  in  the  follow- 
ing table,  the  depths  being  expressed  in  feet  and  being  (according  to  the 
l>eK8t  attainable  information)  reduced  to  low  water.  (See  three  maps 
forw^arded  with  original  report  in  December,  1885,  to  Chief  of  Engineers.) 
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Prior  to  the  opening  of  New  Inlet,  and  even  until  1839,  Baldhead 
Channel  was  the  natural  and  main  entrance  to  the  river.  From  1839 
to  1872  both  the  Kip  and  New  Inlet  were  the  main  entrances,  and  the 
nse  of  Baldhead  was  discontinued.  Since  1872,  and  the  closure  of  the 
New  Inlet,  Baldhead  has  again  become  the  main  channel,  and  has  been 
gradually  regaining  its  former  depths. 

In  1821,  the  date  of  the  first  detailed  survey  of  the  river,  vessels  of 
over  10  feet  draught  were  obliged  to  lighter  their  cargoes  14  miles  below 
Wilmington,  10  feet  draught  at  high  water,  and  7.5  feet  draught  at  low 
water,  being  all  that  could  be  carried  from  the  point  of  lighterage  up  to 
Wilmington. 
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From  1822  to  1829  the  State  of  North  Carolina  attempted  to  isoprov 
the  channel  between  New  Inlet  and  Wilmington,  by  dike  closures  of  th 
minor  channels,  by  jetty  contraction  of  the  main  channel-way,  and  ala 
by  dredging  across  the  shoals.  A  small  amount  of  money  (supposed  t 
have  been  from  $60,000  to  $80,000)  was  spent  in  this  way,  with  mod 
erately  good  results. 

In  1826-'27  the  United  States  made  a  careful  survey  of  the  portion  o 
the  river  from  Wilmington  to  New  Inlet  and  a  partial  survey  of  th 
river  months. 

In  1829,  when  the  United  States  Government  assumed  active  charg 
of  the  improvements,  the  river  had  three  bar  entrances  with  least  depth 
about  as  follows :  9  feet  at  the  Baldhead  Channel,  9  feet  at  the  Eip  Chan 
nel  (both  near  the  old  river  mouth),  and  10  feet  at  the  New  Inlet  Chan 
nel ;  these  bars  being,  respectively,  9,  6,  and  2  miles  below  the  point 
which  was  then  the  head  of  the  river's  delta.  From  the  head  of  thi 
delta  20  miles  up  to  Wilmington  there  were  several  shoals  with  a  leas 
depth  of  7.5  feet  at  low  water. 

HISTORY  AND  CHARACTER  OP  THE  GOVERNMENT  WORKS,  THEIR  CJOST^ 

AND  THE  RESULTS  OBTAINED  THEREFROM. 

From  1829  to  1847,  inclusive,  $203,228.92  were  appropriated  for  im- 
proving the  river  between  Federal  Point  and  Wilmington.    The  pro— 
jects  of  1829  to  1847  proposed  to  carry  on  the  dredging  and  jetty  con- 
traction of  the  channel  in  general  accord  with  the  principles  already 
outlined  by  the  State  engineer.    Two  hundred  and  three  thousand  two^-^ 
hundred  and  four  dollars  and  fifty-nine  cents  were  actually  spent  dur 
ing  this  time  with  moderately  successful  results,  increasing  the  depth 
upon  the  shoals  by  about  2  feet,  so  as  to  obtain  9.5  feet  at  low  water, 
a  depth  equal  to  that  at  the  bar  entrances. 

At  or  about  this  time  the  shore  around  Fort  Caswell,  at  the  mai 
river  entrance,  was  protected  by  stone  jetties,  having  in  special  vie 
the  preservation  of  the  site  of  the  fort  and  its  shore  lines,  which  wer 
rapidly  receding. 

From  1852  to  1854  $160,000  was  appropriated  towards  the  improve 
ment  of  the  mouth  of  the  river.    The  projects  of  1852  to  1857  propose 
to  carry  on  this  improvement  by  the  use  of  jetties  (afterwards  built,  i 
1853-'55,  by  Captain  Woodbury)  to  hold  Baldhead  Point,  and  of  jettj 
obstructions  to  close  the  small  inlets  through  Zeke's  Island  and  furtherr 
east  between  Zeke's  Island  and  Smith's  Island,  on  the  south  side  of  Ne 
Inlet;  and  they  suggested  the  possible  future  necessity  of  closing  Ne 
Inlet.    One  hundred  and  fifty-six  thousand  two  hundred  and  ninety 
six  dollars  and  twenty-six  cents  were  spent  during  this  time  in  nearly 
completing  these  proposed  works.    The  sea  cut  through  behind  tin 
jetty  at  Baldhead  Point  in  1871,  and  the  jetties  south  of  New  Inlet  wen 
nearly  destroyed  in  1857  by  the  great  storm  of  that  year.    Meanwhile 
the  water  on  the  Rip  Bar  entrance  was  temporarily  deepened  by  abon: 
1  foot,  and  on  the  Baldhead  Bar  entrance  was  shoaled  for  about  1  foot 

From  1870  to  date  $1,702,500  were  appropriated  for  the  improvement 
of  the  river  both  at  its  mouth  and  above  as  far  as  Wilmington.  Fo 
the  mouth  of  the  river:  The  projects  of  1853  to  1872  proposed  the  re 
closure  of  the  space  (4,403  feet  long)  from  the  head  of  Smith's  Islan 
to  Zeke's  Island.  The  projects  of  1870  to  1872  proposed  the  comple 
€losure  of  'New  Inlet  (begun  in  1875,  finished  in  1881).  At  the  com- — 
pletion  of  these  proposed  works  the  least  depth  of  water  upon  the  main^- 
entrance  (Baldhead)  was  found  to  be  13  feet  at  low  water.    The  pro^ 
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Ject  of  1876,  as  continued  to  date,  proposes  the  occasional  use  of  dredg- 
ing npon  the  outer  bar  to  assist  the  natural  action  of  the  tidal  currents 
in  the  gradual  localizing,  deepening,  and  fixing  of  the  bar  entrance. 
Projects  of  1872-^73,  as  continued  to  date,  proposed  the  extension  of 
the  'New  Inlet  Dam  2  miles  further  down  the  stream  to  prevent  the  fur- 
ther erosion  of  Smith's  Island  at  the  Swashes.  For  the  20  miles  above 
^sTew  Inlet:  The  projects  of  1874-^81,  as  continued  to  date,  proposed 
<iredging  wherever  necessary  across  shoals,  so  as  to  secure  first  a  12-foot 
-channel  200  feet  wide,  and  then  a  16-foot  channel  270  feet  wide' at  low 
water,  over  this  whole  leugtli.  The  latter  depth,  combined  with  the 
average  rise  of  tide  on  the  bar  (4.5  feet)  and  at  Wilmington  (2.5  feet), 
will  give  a  good  18-foot  navigation  at  high  water  from  the  ocean  to 
^Wilmington. 

One  million  six  hundred  and  thirty-two  thousand  three  hundred  and 
ifty-eight  dollars  and  ninety-three  cents  have  been  spent  in  all  up  to 
June  30, 1885,  upon  the  proposed  improvements  of  1870-'82,  with  com- 
plete success,  obtaining  a  14-foot  least  depth  of  water  at  the  main  bar 
'entrance,  and  completing  to  partial  width  the  desired  16«-foot  channel 
28  miles  further  to  Wilmington.  The  lighterage,  formerly  a  necessity 
^ver  14  miles  of  the  river,  is  now  entirely  given  up,  and  all  vessels  that 
-can  cross  the  outer  bar  now  proceed  directly  to  Wilmington  to  unload. 
So  far  as  possible  all  the  work  of  improvement  has  been  done  by  con- 
'ta:act. 

The  foreign  commerce  has  increased  from  about  $1,500,000  exports 
^^s^  official  statistics  in  Annual  Eeport  of  1874)  in  1871,  to  about  $5,000,- 
OOO  exports  in  1885.  The  total  commerce,  exports  and  imports,  foreign 
^^d  coastwise,  is  now  about  $18,000,000  of  goods  per  year. 

ANNUAL  APPEOPEIATIONS. 

Xhe  annual  appropriations  for  this  work  have  been  as  follows : 

t,Yie  State  of  North  Carolina : 

1822  to  1829,  unknown,  estimated  at $70,000  00 

^lie  United  States : 

1826,  for  snrreys  (about) J 1,000  00 

:Marcb2,  1829 20,000  00 

^pril23, 1830 25,688  00 

:^arch2, 1831 25,705  00 

Joly  2,  1832 28,000  00 

3klarch  2, 1833 28,000  00 

June  28, 1834 5,234  00 

:a4arch  3, 1835 20,000  00 

July2,  1836 20,000  00 

:March3, 1837 : 10,000  00 

^uly7,  18:38 20,000  00 

:»Iarcli  2, 1847  (deficiency) 601  92 

Total,  1829  to  1847 203,228  92 

-AngU8t30,  1852 20,000  00 

July  22,  1854 140,000  00 

Total,  ia')2  to  1854 160,000  00 

July  11, 1870 100,000  00 

March  3,1871 75,000  00 

June  10.  1872 100,000  00 

March  3, 1873 ..../. 100,000  00 

June23,  1874 150,000  00 

March  3,  1875 150,000  00 

August  14,  1876 132,500  00 
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By  the  United  States — Con  tinned. 

June  18. 1878 $160,000  00- 

March  3, 1879 * 100,000  OQ 

Jane  14,  1880 70,000  00 

March  3.  1881 140,000  OO 

AugU8t2,  1882 225,000  00 

July  5,  1884 200,000  00 

Total,  1870  to  1885 1,702,500  00 

Grand  total  by  United  States  from  1829  to  1885 2, 0G5. 728  92 

These  a])propriations  rarely,  for  an  individual  year,  equaled  the  esti- 
mates of  the  Engineer  in  charge.  The  lack  of  sufficient  funds,  just  at 
moments  when  these  funds  were  most  needed,  has  caused  to  the  work  a 
considerable  loss  of  both  time  and  money.  The  progress  of  the  work 
has  thereby  been  much  hampered  and  the  development  of  the  river  and 
harbor  commerce  much  retarded. 

EXPERIENCE  GA.INED  EITHER  BY  SUCCESS  OR  FAILURE. 

The  work  of  1822  to  1829  by  the  State,  under  Mr.  Fulton  as  chief 
engineer,  deepened  slightly  the  water  in  the  main  channel  and  was  of 
especial  value  as  being  the  commencement  of  an  important  river  im- 
provement. Amongst  the  works  constructed  by  him,  one  dike,  that  be- 
tween Big  (or  Campbell's)  Island  and  the  mainland  on  its  west,  was  ex- 
pected to  force  the  current  to  scour  a  channel  east  of  that  island;  but 
this  scouring  took  place  very  slowly,  and  the  expected  results  were  not 
finally  attained,  because  of  the  existence  in  the  desired  channel-way  of 
a  large  quantity  of  logs  and  stumps.  These  logs  and  stumps  have  had 
to  be  removed  since  at  great  expense. 

All  work  subsequent  to  1829  has  been  done  by  the  United  States. 

The  work  of  1829  to  1847,  other  than  being  successful,  possessed  na 
features  of  special  interest.  The  eight  jetties,  constructed  under  the 
plans  of  Captain  Bache,  resulted  in  material  improv.ement  to  the  naviga- 
tion. During  this  interval  the  depth  of  water  in  the  main  channel  in- 
creased by  about  2  feet. 

The  work  of  1852-'57  around  Xew  Inlet  was  tentative,  and  though 
not  permanently  successful  was  valuable  as  indicating  a  solution  sug- 
gested by  the  Board  of  1853  and  recommended  by  that  of  18o8,.f  iz,  t}ie 
closing  of  the  minor  and  accidental  outlet  and  the  concentration  of  the 
main  volume  of  the  river  outflow  into  the  original  and  natural  main  out- 
let. 

The  jetty,  300  feet  long,  constructed  by  Captain  Woodbury  in  1853,  at 
Baldhead  Point,  has  remained  in  tolerable  permanent  condition  up  ta 
to  day  (1886),  although  its  shore  end  wa«  flanked  by  the  sea  in  1871,  and 
although  it  now  stands  under  water  and  nearly  1,500  feet  in  advance  of 
the  present  shore-line.  Between  the  jetty  and  the  shore  the  water  still 
remains  quite  shoal.  This  jetty  was  originally  built  to  protect  Bald- 
head  Point  against  further  and  rapid  erosion  by  the  waves  and  currents. 
It  appeared  to  accomplish  that  object  until  1870,  the  date  of  commence- 
ment of  work  at  l^ew  Inlet.  Its  effect,  if  any,  upon  Baldhead  and  the 
Eip  Channel  cannot  be  stated  with  certainty. 

The  work  of  1870-73,  that  from  the  head  of  Smith's  Island  westwanl 
to  Zeke's  Island,  and  the  experimental  jetty  or  deflector  at  Federal 
Point  (commenced  in  1873  and  extended  from  Federal  Point  southwest- 
wardly  into  the  river,  as  recommended  by  the  Engineer  Board  of  1872) 
showed  the  danger  of  scour  (occasionally  12  feet  deep)  under  loaded 


APPENDIX   L — REPORT   OP   CAPTAIN   BIXBY.  1009 

cribs  with  solid  bottom,  and  around  the  advancing  ends  of  dikes  in  pro- 
cess of  construction,  especially  if  the  cribs  or  dikes  are  raised  at  first  to 
fnllhtight.  It  showed  also  the  advantage  of  open  bottoms  for  such  cribs. 
It  indicated  the  method  later  used  in  the  closure  of  New  Inlet,  viz,  the 
use  at  first  of  mattress  foundations  and  low  submerged  riprap  dikes 
entirely  across  the  place  to  be  closed,  to  be  followed  afterwards  by  a 
gradual  elevation  of  the  entire  dike,  commencing  always  at  the  shore 
ends.  It  showed  also  the  ease  with  which  sand-banks  can  be  raised 
several  feet  by  planted  sea-oats,  by  catch-fences,  and  by  brush,  and  at 
the  same  time  the  necessity  for  further  protecting  such  artificial  banks 
against  subsequent  high  storm  tides  and  waves.  The  original  closure 
from  Zeke's  Island  eastward  to  Smith's  Island,  that  of  1852-'57,  was  at- 
tempted by  means  of  a  continuons  line  of  very  heavy  stone  riprap,  ef- 
forts being  made  to  assist  the  rapidity  of  the  construction  by  the  tem- 
porary use  of  auxiliary  perpendicular  jetties  or  piles,  sheet-piles,  brushy 
and  sand-bags.  Tbe  second  and  final  construction  of  1870-73  consisted 
of  a  continuous  line  of  wooden  cribs  loaded  with  smaller  stone.  The 
cribs  with  vertical  sides  were  used  from  motives  of  economy  to  avoid 
the  necessity  of  excessive  side  slopes  of  stone- work,  timber  being  cheap 
and  stone  expensive  in  this  locality.  Subsequent  experience  in  the  im- 
mediate vicinity  of  this  work  leads  to  the  belief  that  the  only  error  of 
the  first  method  of  1852-'57  was  a  mistaken  economy  in  the  amount  of 
stone  riprap  used.  The  final  closure,  4,403  feet  in  total  length,  which 
was  not  actually  commenced  until  the  fall  o£1870,  was  finished  in  187^, 
at  an  approximate  cost  of  $60  per  linear  foot,  and  with  great  success. 
The  sea-beach  to-day  (1885)  has  moved  away  from  it  on  both  sides  to  a 
distance  in  many  places  of  several  hundred  feet;  and  the  least  depth  of 
water  in  the  Baldhead  Channel  was  about  9  feet  at  low  water,  in  1875, 
against  6.5  feet  at  low  water  in  1871.  The  1871  survey  showed  Bald- 
head  Point  as  receding.  Subsequent  surveys,  while  showing  neither 
gain  nor  loss  at  the  Eip  Channel  from  1871  to  1872,  did  however  show  a- 
gain  in  the  Baldhead  Channel  from  0.5  feet  in  1871  to  8  feet  in  1872, 
and  to  about  9  feet  in  1875.  These  works  were  moreover  needed  as  £u 
preliminary  step  to  the  closure  of  New  Inlet:  but  the  latter^s  completion 
in  1881,  together  with  the  construction  or  the  new  dike  from  Zeke's 
Island  southward  to  Smith's  Island  in  1883-'85,have  rendered  unneces- 
sary the  maintenance  of  that  part  of  the  old  work  which  lies  on  the 
eastward  (the  ocean  side)  of  the  new  dike. 

In  1873-^74,  a  steam-propeller  (Woodbury),  of  145  tons  burden  was 
fitted  up  as  a  suction-dredge  (with  a  double  oscillating  10-inch  cylinder 
engine,  driving  .a  9-inch  centrifugal  pump,  and  with  sand-bins  of  40 
cubic  yards  capacity),  and  proved  so  successful  that  it  dredged  sand  in 
8  to  14  feet  of  water  upon  the  bar  entrance  in  all  kinds  of  weather  at  a 
cost  of  not  over  16  cents  per  cubic  yard.  This  steamer  was  afterwards 
remodeled  and  its  suction-dredge  apparatus  much  altered  and  improved. 
As  altered, it  worked  more  easily  and  rapidly  than  before,  so  as  to  dredge 
and  pass  through  its  bins  as  much  as  656  cubic  yards  of  sand  in  one 
day,  at  a  cost  of  not  over  15  cents  per  cubic  yard.  The  usefulness  of 
this  dredge,  however,  is  not  to  be  measured  merely  by  the  quantity  of 
sand  passed  through  its  bins,  inasmuch  as  its  drags  loosen  and  stir  up 
from  the  channel-bed  a  large  quantity  of  material,  which  is  carried  di- 
rectly into  the  adjacent  deep  water  by  the  river  and  ocean  currents. 

The  work  of  1875  to  1881,  upon  the  closure  of  IS^ew  Inlet,  deserves 
especialnote,  as  it  resulted  in  such  completesuceesi^.  Attheinletthecoast 
line  was  being  re-established,  and  a  shoal,  1.5  miles  long  and  several  hun- 
dred feet  broad  at  high  water,  now  completely  crosses  the  old  bar  entrance 
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of  the  inlet.  At  the  mouth  of  the  river  the  least  depth  of  water  in  the 
Baldhead  Channel  was  14  feet  at  low  water  in  1883  ap^ainst  about  9  feet 
at  low  water  in*  1875.  This  closure  was  made  of  moderately  small  6tone 
riprap,  laid  originally  on  log-and-brush  mattresses,  and  capped  with  care- 
fully-placed heavy  stone  (weighing  from  J  to  4  tons  per  piece)  :/the  small 
stone  (one  manstone)  being  used  from  motives  of  economy,  and  the  large 
heavy  stone  being  used  as  a  protection  against  storm-waves.  The  log- 
and-brush  mattresses  were  used  from  a  desire  to  utilize  the  materials  of 
the  country,  and  because  they  were  one  of  the  elements  of  cheapness  in 
the  bid  of  the  successful  contractor. 

These  mattresses  were  made  of  pine  logs  cut  in  the  creek  near  at 
hand,  formed  into  rafts  of  proper  dimensions,  loaded  with  as  much  pine 
brush  as  they  would  carry,  towed  directly  to  their  places,  and  sunk  by 
stone  thrown  upon  them  from  scows.  The  middle  portion  of  the  dam 
(a  lengh  of  3,600  feet)  is  from  75  to  120  feet  broad  at  its  base,  and  on  an 
average  of  37  feet  high ;  its  side  slopes  are  1  on  1.5  in  the  river  side  and  1 
on  2  in  the  ocean  side.  Tbe  whole  dam  is  4,800  feet  long,  contains  about 
182,821  cubic  yards  of  material,  and  cost,  complete,  about  $498,000,  or 
about  $105  per  linear  foot,  or  $2.75  per  cubic  yard.  At  present  there  i»  a 
difference  often  of  2  feet  and  sometimes  of  3.4  feet  between  the  water-levels 
of  its  river  and  sea  side.  During  the  construction  of  the  dike  the  scour 
around  its  base,  due  partly  to  the  river  current,  and  partly  to  the  over- 
fall, was  so  considerable,  and  the  attacks  of  the  teredo  were  so  severe, 
that  the  log-and-brush  foundations  were  to  a  great  extent  undermined 
or  eaten  up ;  in  consequence,  continual  additions  of  stone  riprap  be- 
came necessary,  so  much  so  that  practically  the  resulting  foundations 
consisted  to  a  great  extent  of  small  stones.  In  view  of  this  later  ex- 
perience it  would  seem  that  the  use  of  small  riprap  stone  foundations 
from  the  commencement  might  have  been  simpler,  quicker,  more  effi- 
cient, and  cbea()er  than  the  use  of  the  logand-brush  foundations, 
although  the  latter  were  originally  suggested  by  motives  of  economy. 

The  work  of  1883  to  date,  upon  a  dike  from  Zeke's  Island  southward 
to  Smith's  Island,  is  the  natural  sequence  of  the  work  just  de^^cribed. 
After  the  closure  of  New  Inlet  the  river  appeared  to  be  seeking  a 
second  new  outlet  across  Smith's  Island  Beach,  south  of  Zeke's  Island, 
through  the  so-called  '* Swashes"  (made  in  the  severe  storm  of  1877), 
and  an  experimental  attempt  was  made  in  1881-'82  to  close  one  of  these 
swashes  by  an  inexpensive  work  of  round  piling,  sheet-piling,  sand-bag, 
and  timber  just  in  rear  of  the  ocean  front  at  the  swash.  A  gale  aris- 
ing before  the  completion  of  the  closure,  the  width  and  depth  of  the  open- 
ing were  so  much  increased  that  further  attempts  to  complete  the  clos- 
ure in  this  way  were  abandoned.  The  result  of  this  unsuccessful  exper- 
iment suggested  the  subsequent  construction  of  a  stone  riprap  dike 
closure  along  the  neutral  line  between  the  ocean  and  the  river,  about 
1.5  miles  in  rear  of  the  ocean  beach.  This  new  closure,  commenced  in 
1883  and  already  raised  to  above  low- water  level,  is  so  far  successful, 
and  points  to  results  similar  to  those  that  followed  the  closure  of  New 
Inlet.  This  dike,  11,600  feet  long  and  7  feet  wide  on  top,  rests  almost 
everywhere  on  a  brush-mattress  foundation,  in  from  5  to  12  feet  of  water. 
The  brush  mattress  was  built  in  sections,  each  GO  (or  less)  feet  wide, 
2,610  (or  less)  feet  long,  and  12  inches  in  final  thickness,  and  cost  in 
place  about  GG  cents  i)er  square  yard,  or  $2.65  per  cubic  yard.  The 
mattress  is  loaded  with  52,000  cubic  yards  of  stone.  The  dike  (founda- 
tion included)  has  cost  so  far  $155,000,  or  less  than  $14  per  linear  foot. 
About  22,000  cubic  yards  more  of  stone  are  needed  to  complete  thi^ 
dike  to  the  desired  height  (that  of  high  spring  tides)  and  to  give  it  the 
desired  side  slope  of  1  on  2. 
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Tlie  work  of  1874  to  date  upon  the  river  between  its  month  and  Wil- 
tnington  bas  been  that  of  dredging  only,  and  though  eminently  success- 
•Cal  in  results,  possesses  so  far  no  features  of  special  interest,  except  per- 
haps the  remarkable  efficiency  of  the  present  clam-shell  dredge  in  pull- 
ing enormous  stumps  from  their  original  bed  at  the  bottom  of  the  river. 
In  several  parts  of  the  river  below  Wilmington,  at  places  2,000  feet  from 
the  shore  and  where  there  is  now  14  feet  depth  of  water,  stumps  of  trees, 
pine  as  well  as  cypress,  have  been  found  firmly  imbedded  in  the  river 
bottom  in  an  erect  position,  apparently  surrounded  by  the  soil  in  which 
.  they  originally  grew.  Several  theories  have  been  advanced  to  account 
for  these  strange  facts,  such  as  that  the  ground  has  subsided,  or  has 
been  nndermined  since  the  death  of  the  trees;  but  none  of  these  theories 
are  entirely  satisfactory.  The  artificially  dredged  channel-ways  of  the 
upper  portion  of  the  river  have  as  far  as  possible  been  located  along  the 
thread  of  the  current  of  the  supposed  natural  channel.  In  a  few  cases 
where  cross-currents  could  scarcely  be  avoided  a  certain  amount  of  fill- 
ing has  taken  place,  and  either  a  certain  amount  of  training-wall  or  dike 
wUl  be  necessary  to  assist  the  moving  water  in  retaining  the  desired 
direction  and  present  depth,  or  redredging  must  be  occasionally  resorted 
to;  and  the  final  solution  will  be  determined  by  the  relative  cost  of  the 
two  methods,  as  modified  by  the  probability  of  future  continued  appro- 
priations and  the  demands  of  navigation. 

In  some  cases  where  one  side  or  bank  of  the  channel  lies  on  soft  ma- 
terial in  danger  of  erosion,  a  certain  amount  of  diking,  jettying  or  rip- 
rapping  may  some  day  be  needed  to  i)reserve  the  present  sides  or  banks. 

SUPERINTENDENCE. 

The  improvement  of  the  Lower  Cape  Fear  River  has  been  considered 
and  discussed:  in  1853  by  Commission  of  Coast  Survey,  Navy,  and  Army 
Engineer  officers ;  in  1858,  by  a  Commission  of  Coast  Survey,  Navy, 
and  Army  Engineer  officers ;  in  1871-'72  and  in  1882,  by  a  Board  of  Army 
Engineers. 

The  work  under  the  State  of  North  Carolina  was  directed  by  Mr. 
Hamilton  Fulton,  State  engineer ;  tbat  from  1827  to  1838  was  directed  by 
iJapt.  Hartman  Bache, Topographical  Engineer,  withCapt.  George  Bla- 
ney,  Corps  of  Engineers,  as  assistant:  those  from  1835  to  1839  were 
carried  on  by  Lieuts.  J.  K.  Mansfield,  Corps  of  Engineers,  John  S. 
Winder,  First  Artillery,  Lieut.  A.  J.  Swift  and  Capt.  John  McClellan, 
United  States  Topographical  Engineers ;  those  from  1855  to  1857  were 
carried  on  under  Capt.  D.  P.  Woodbury  and  Lieut.  W.  M.  C.  Whiting, 
Corps  of  Engineers;  those  of  1870  under  Col.  James  H.Simpson,  United 
States  Engineers,  with  Mr.  Walter  Griswold  as  assistant;  those  from 
1870  to  1884,  under  Lieut  Col.  W.  P.  Craighill,  United  States  Engineers, 
with  Capt.  G.  B.  Phillips  as  assistant  until  1876,  and  Mr.  Henry  Bacon 
as  assistant  from  1876  to  1884 ;  since  1884,  under  Capt  W.  H.  Bixby, 
United  States  Engineers,  with  Mr.  Henry  Bacon  as  assistant. 

Wilmington,  N.  C,  December  18, 1885. 


bzport  of  mr.  henry  bacon,  assistant  engineer. 

•  United  States  Engineer  Office, 

Wilmington,  N,  C,  July  24, 1886.     . 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the 
improvement  of  Cape  Fear  River  from  the  ocean  to  Wilmington  daring  the  year  end- 
ing June  30,  1886: 

The  failure  of  Congress  to  make  any  appropriation  for  the  year  prevented  any  nn- 
^ertaking  of  new  work  and  the  o^ntinuance  of  the  work  of  the  present  pro^Q^l  Wi^ 
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farther  than  was  embraced  in  the  unfinished  contracts  for  dredging  and  stone,  an 
the  care  and  preservation  of  the  finished  work. 

At  the  beginning  of  the  present  year  a  small  amount  of  stone  remained  to  be  d 
livered  to  complete  the  contract  of  Mr.  Q.  Z.  French,  which  was  done  daring  July 
1885,  to  the  amount  of  044  tons  of  heavy  stone.    This  was  placed  on  the  new  1odi 
dam,  which  was  being  constructed  as  a  defense  against  the  swashes  of  Smitb's  Islan 
This  work,  which  is  more  than  2  miles  in  length,  has  been  fully  described  in  forme 
reports,  and  was  left  in  substantially  the  same  condition  as  at  the  last  annual  repo 
The  severe  storms  of  August  and  October,  1885,  did  some  damage  to  the  dam  by  was 
ing  down  the  narrow  central  ridge  from  the  level  of  ordinary  high  water  at  apriuj 
tides  to  2.5  feet  below  over  the  greater  portion  of  the  dam,  and  thus  destroyed  ii 
some  measure  its  present  efficiency.    It  was  repaired  to  some  extent  by  replacing  th 
stone  in  the  lowest  i^laces;  but  the  general  height  was  diminished  by  at  least  2  fee 
This  would  have  caased  but  little  permanent  damage,  if  the  funds  had  been  availabl 
for  continuing  and  completing  the  dam,  as  the  stone  was  not  scattered  much  outsid 
of  the  proper  foundation  of  the  finished  work. 

The  dredging  under  the  contract  with  Mr.  Rittenhouse  Moore  was  completed  to  th 
extent  of  the  funds  which  were  properly  available  for  it  in  December,  1885,  with  t 
exception  of  a  few  stumps  which  were  accidentally  left  behind,  and  were  removed  i 
February,  1886,  and  a  small  amount  of  dredging  also  being  done  in  the  removal. 

The  following  are  the  amounts  of  work  done  monthly,  with  the  total  amounts 
each  location : 


» 


Date. 


Jolv,  1885 

Anpist,  1885 

September,  1885 

October,  1885 

Xovember,  1885 

December,  1885 

Febniary.  1886 

•      TotAl 

AmouotB  previoas  to  July  1  . . . 

Total  amoimts  of  con  tracts 


Dredging. 


Stnmpa 
removed. 


Lops 

rrmfTTr  _(L 


647, 374 


CubUyardt. 

40,  405 

80 

4 

84, 752 

4 

» 

51,303 

12 

0 

84.566 

13 

0 

52, 7J3 

0 

0 

51,»02 

1 

0 

798 

2 

1 

825.440 

118 

5 

821, 025 

261 

5 

379 


1» 


The  proposed  width  of  channel  on  all  the  shoals  is  270  feet. 

The  Brunswick  River  Shoal  is  aboat  5,000  feet  in  length  in  one  straight  reach, 
is  finished  to  111  feet  width. 

The  Logs  and  Big  Island  Shoal  is  about  P,500  feet  in  length,  in  foar  reaches 
various  lengths.     It  is  finished  to  148  feet  width.    * 

The  Lilliput  Shoal  is  about  11,000  feet  in  length  in  two  reaches.     It  is  finished 

111  feet  width,  and  at  the  angle  for  a  distance  of  1,000  feet  each  way  to  a  width 
148  feet. 

All  the  dredging  on  the  three  shoals  h^  been  done  to  16  feet  depth  at  mean  1 
water. 

The  Snow's  Marsh  Channel  was  dredged  to  270  feet  width  and  16  feet  depth  at  me^  ^^ 
low  water  from  August,  1S81,  to  December,  1883.    A  considerable  deterioration  \^^  ^* 
very  soon  observed  on  the  upper  reach,  over  a  great  portion  of  its  length,  ^^^^^L^ 
slight  decrease  in  depth  at  one  point  for  a  short  distance  on  the  lower  reach.    1"  ^^ 
dredging  done  daring  the  past  year  on  this  channel  was  for  repairs.    As  stated  in  t  ^^ 
last  report,  the  causes  of  the  shoaling  were  the  extreme  softness  of  the  materials    *^ 
and  adjacent  to  the  cut  and  the  tidal  currents  which  cross  the  channel  at  a  slig^^ 
angle  both  on  the  flood  and  ebb. 

Two  deep  cuts  were  ma<le  along  the  center  of  the  whole  upper  reach  a  distance  of 
5,500  feet,  making  a  width  of  74  feet,  and  a  third  cut  was  made  on  about  2,900  feeC 
length,  making  a  width  of  111  feet.    The  dredging  was  done  to  fully  18  feet  depth 
at  low  water  to  allow  for  the  filling  in  from  the  sides  of  the  soft  material.    The  amount 
of  dredging  on  the  upper  reach  was  about  100,500  cubic  yards. 

The  shoaling  on  the  lower  reach  of  the  channel  was  directly  opposite  the  main  open- 
ing known  as  the  thoroughfare  through  the  Snow's  Marsh  Islands,  through  which  the 
tidal  basin  in  the  rear  of  the  marsh  is  to  a  considerable  extent  filled  and  emptied.  At 
this  point  11,200  cubic  yards  of  dredging  was  done  to  a  width  of  74  feet  and  18  feel 
depth  at  mean  low  water  and  length  of  700  feet. 
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has  been  very  little,  if  any,  deterioral  ion  in  the  other  dredged  channels.  The 
»f  the  several  dredged  channels  is  as  follows: 

Feet. 

tfarsh  Channel 1*2,  eOO 

It  Shoal  Channel 7,400 

Shoal  Channel 11,000 

d  Big  Island  Shoal  Channel 8,500 

ick  Kiver  Shoal  Channel 5,000 

Jtallength 44,700 

5  miles. 

mount  of  dredging  done  at  the  five  locations  named  since  the  commencement 
resent  project  in  1881,  for  a  channel  of  16  feet  depth  at  fbean  low  water  and 
width,  is  1,877,344  cubic  yards. 

hundred  and  seventy-two  thousand  two  hundred  and  seventy-one  cubic  yards 
:ing  was  done  on  the  Snow's  Marsh  Channel  from  September,  1*874,  to  May,  1876, 
•»  channel  first  to  9  feet  depth  and  then  to  12  feet,  at  low  water,  and  200  fe^t 
This  makes  the  total  amount  of  dredging  done  to  date  2,249,615  cubic  yards 
Dg  the  comparatively  small  amount  done  in  connection  wilh  clearing  the 
and  logs  from  the  Biff  Island  and  Logs  Channel  in  1874  and  1875,  of  which  no 
vas  made,  as  the  work  was  done  by  th«)  day. 

g  the  past  year  the  stumps  and  logs  were  extracted  with  comparative  ease  by 
of  the  ordinary  bucket  of  the  grapple-dredge  after  digging  around  them.  In 
cceptional  cases  dynamite  was  used  to  shatter  them  before  removal.  On  the 
lot  so  much  trouble  was  caused  or  expense  incurred  in  extracting  the  stumps 
sxpected,  but  the  job  would  probably  have  been  nearly  as  profitable  to  the 
tor  if  no  stumps  or  logs  had  been  found.  He  was  paid  940  for  each  stump  or 
rees  12  inches  and  upwards  in  diameter,  and  nothing  for  smaller  stumps  or 
cept  as  he  was  paid  for  their  dredging. 

the  dredging  was  finished,  the  areas  where  stumps  had  been  found  or  expected 
oroughly  dredged  over  to  the  required  depths  to  find  any  stumps  or  obstruc- 
cideutally  left  behind.  A  few  stumps  were  found,  and  were  removed  in  Feb- 
886. 

the  dredging  was  done  at  the  several  shoals,  careful  and  exhaustive  snrveys 
ide  at  each  place,  which  proved  that  the  work  in  general  has  been  well  and 
hly  done. 

lerent  times  from  November,  1885,  to  February,  1886,  an  exhaustive  hydro- 
survey  of  the  river  in  frunt  of  Wilmington  wns  made  and  mapped  on  a 
ale.  This  shows  the  exact  position  of  the  shoal,  which  extends  from  the 
ice  of  the  main  and  northeast  branch  to  a  point  in  the  northeast  bran6h  about 
et  above  and  in  front  of  the  city  adjacent.  It  is  proposed  to  cut  a  channel  to  16 
th  mean  low  water  across  this  shoal,  and  an  estimate  is  therefore  appended, 
ifferent  reaches  of  all  the  dredged  channels  have  been  carefully  marked  by 
nge  piles  driven  and  shore  marks  erected. 

haustive  hydroj^aphio  survey  of  the  entrance  and  the  river  from  the  bar  and 
e  to  Reeve's  Point  was  nearly  completed  in  June,  1886.  The  main  points  were 
ned  trigonometrically  with  precision.  All  the  soundings  were  located  by  one 
cutting  on  ranges  previously  located  with  accuracy.  This  method  enables  us 
e  soundings  as  fast  as  they  can  be  taken — even  in  shoal  water— often  six  per 
The  soundings  in  less  than  28  feet  depth  were  taken  with  poles  and  greater 
with  lead  and  lines.    The  distance  from  Reeve's  Point  to  the  outer  bar  is 

0  miles.  The  area  over  which  soundings  have  been  taken  is  about  15  square 
The  number  of  soundings  located  is  about  23,000. 

pork  of  the  survey  embraced  all  the  shore  lines  where  changes  are  occurring, 
ig  Federal  Point,  the  new  beach  over  the  site  of  the  Caroline  Shoals.  Zeke's 
ith's  islands,  and  the  beaches  at  the  swashes,  Baldhead  Point,  and  Oak  Island, 
reather  has  been  remarkably  unfavorable  for  the  work  during  the  last  four 
,  and  this  has  prevented  the  completion  of  the  survey  and  map  at  the  end  of 
il  year. 
is  probably  the  most  exhaustive  and  reliable  survey  of  the  whole  entrance  and 

1  the  portion  of  the  river  embraced  which  has  ever  been  made  as  to  the  de- 
hydrography. 

of  the  results  will  be  exhibited  on  maps  being  prepared  to  accompany  the 

Report. 

y  great  improvement  has  occurred  in  the  Baldhead  Channel.    It  is  now  in  a 

.onditiou  than  at  any  former  time  on  record. 

;  is  a  wide  and  easily  navigable  channel  acrops  the  bar  and  inner  shoal  from 

to  the  deep  water  of  the  harbor,  with  a  least  depth  of  13.5  to  14.0  feet  at  mean 

ter.    The  narrowest  place,  which  is  at  the  inner  shoal,  has  a  width  of  350  feet, 

ilia  point  there  is  Another  p.as6age  of  the  same  depth  and  200  feet  in  widtlu 
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There  is  a  small  sboal  between  the  two,  on  which  the  least  depth  is  12  feet.  There  aro^ 
no  short  tarns  to  be  made  in  navigating  the  channel,  as  heretofore.  The  harbor  inside- 
of  Baldhead  Point  can  be  made  from  the  sea  with  two  courses  and  14  feet  depth  at 
mean  low  water. 

The  deep  pocket  referred  to  in  former  reports,  which  extends  straight  from  opposite 
Baldhead  Point  past  the  inner  shoals,  is  now  within  650  feet  of  the  deep  water  over 
the  bar.  That  is  to  say,  the  14-foot  curve  at  mean  low  water  on  the  sea-side  and  in- 
side are  about  650  feet  apart.  The  10-foot  curves  are  about  1,400  feet  apart.  It  la 
evident  that  the  forces  of  nature  tend  to  dear  this  passage  through  and  should  be 
artificially  assisted.  This  can  be  done  by  the  use  of  the  suction-dredge  Woodbury, 
which  was  successfully  employed  on  the  channel  firom  April^879,  to  October,  1881. 

An  estimate  for  its  repair  and  operation  is  appended.  The  condition  of  the  en- 
trance channel,  as  showing  the  good  results  of  the  improvement  above,  embracing 
the  thorough  closure  of  the  new  inlet  and  the  partial  construction  of  long  dam,  is 
very  gratifying,  and  indicates  a  reasonable  'certainty  that  with  the  completion  of 
the  dam  and  a  proper  jetty  system  at  the  entrance  a  low- water  depth  of  25  feet  could 
be  attained  by  the  force  of  the  tidal  currents  to  and  from  the  great  tidal  reservoir. 
It  is  probable  that  the  opening  of  the  deep  dredged  channels  in  the  river  at*Snow'a 
Marsh  and  above  does  and  will  assist  in  the  work  by  the  acceleration  of  tidal  mo- 
tion and  increase  of  volume. 

A  comparison  of  the  present  condition  of  the  bar  and  entrance  with  that  as  shown 
hy  the  survey  and  map  of  1877  will  show  the  great  changes  which  have  taken  place, 
especially  at  the  Baldhead  Channel.  In  1877  there  was  no  well-defined  channel  at 
the  bar,  but  a  least  depth  of  10  feet  at  mean  low  wat^  could  be  found  in  devious 
courses.  From  the  somewhat  elaborate  Coast  Survey  map  of  Assistant  W.  I.  Vinal,. 
of  1872,  it  appears  tbat  only  8  feet  could  be  carried  across  the  bar,  and  there  was  the 
same  depth  available  at  the  **Rip"of  the  western  channel.  The  western  or  Oak 
Island  Channel  at  the  bar  or  inner  basin  appears  to  be  in  much  the  same  condition  a& 
in  1872  and  1877.  There  is  now,  as  then,  about  14  feet  depth  at  low  water  at  the  outer 
bar  and  7  to  8  feet  at  the  "Rip." 

The  changes  in  the  shore-line  of  Oak  Island  are  not  great  since  1877. 

At  Baldhead  Point  there  has  been  a  continuous  erosion  (misprinted  **ext'en8ion"  in 
the  last  report)  on  the  sea-side  ever  since  the  stone  jetty  was  flanked  in  1871,  but  the 
distance  across  the  entrance  to  Oak  Island  has  remained  the  same.  The  hook  of  the 
point  has  extended  inward  and  beyond  the  light-house,  and  has  thoroughly  protected 
It.  In  previous  jrears  the  light-house  was  in  danger  from  the  continuous  erosion  of 
the  phore  on  the  inside. 

While  Baldhead  Point  has  been  worn  away  on  the  sea-side,  a  large  accretion  ha» 
been  going  forward  at  the  sea-shore  southerly  from  the  point,  which  is  advancing  with 
considerable  rapidity  towards  the  old  stone  jetty,  which  is  still  in  sight  at  low  water, 
while  the  shoal  at  the  point  is  also  tending  towards  the  jetty.  Tbo  prospect  is  that 
a  hook  may  at  last  extend  from  the  accretion  first  mentioned  to  the  old  jetty,  aud 
thus  restore  the  point  to  its  former  condition. 

The  plotting  of  the  survey  is  unfinished.    Enough  is  done  to  show  the  condition  of 
the  channel  from  the  bar  entrance  to  Reeve's  Point.    The  wide  and  deep  channel  from 
Baldhead  Point  to  the  Horseshoe  Channel  Shoal,  opposite  Price's  Creek,  and  the  har- 
bor at  Smithville,  remain  substantially  as  from  the  times  of  the  earliest  records. 

The  old  channel,  known  as  the  Horseshoe,  has  been  variable  for  many  years.    Tb» 
Price's  Creek  Light-House  range  now  leads  across  a  dry  shoal  at  low  water,  wher& 
the  channel  was  in  1850-^55.    At  the  present  time  the  greatest  depth  available  is  9  feet 
at  low  water,  and  the  passage  is  so  intricate  as  to  make  itdifi^cultfor  navigation  mth 
7  feet  draught  at  low  water.    It  is  not  in  present  use,  as  there  is  fully  14  feet  available 
depth  at  low  water  throughout  the  whole  length  of  the  Snow's  Marsn  Channel,  and  I^ 
feet,  excepting  at  one  point,  in  the  lower  reach  before  mentioned.    The  dredging  done 
in  repair  of  the  Snow's  Marsh  Channel  from  October  to  December  30, 1885,  before  men- 
tioned, proves  thus  far  more  beneficial  then  could  have  been  expected  from  former  ex- 
perience.   Since  then  the  most  decided  symptoms  of  deterioration  are  at  the  point  la 
the  lower  reach  last  mentioned. 

The  passage  between  the  marsh  islands,  before  referred  to  as  the  source  of  tbi» 
trouble,  should  be  closed.    It  would  require  not  exceeding  2,500  tons  of  stone  riprap        ' 
to  bar  the  passage.    There  the  tidal  currents  would  then  pass  behind  the  islands  to       ^ 
fill  and  empty  the  basin  and  Walden  Creek,  and  would  not  interfere  with  the  mii^ 
channel. 

Since  the  Snow's  Marsh  Channel  has  been  opened  there  has  been  a  tendency  toward* 
scouring  passages  across  the  high  shoal  above  the  Horseshoe,  and  between  the  old 
channel  and  the  new,  so  that  now  there  are  two  passages  with  fully  6  feet  least  depth 
at  low  water  where  there  was  less  than  3  feet  depth  in  1877.  These  passages  diverge 
from  the  new  channel  upward  and  are  approximately  parallel  to  the  lower  portion  of 
the  Horseshoe  Channel. 

It  also  appears  that  there  has  been  considerable  shoaling  since  1877  in  the  deep 
water  known  as  the  Five   Fathom  Hole,  opposite  and  above  the  bead  of  Snow*! 
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Marsb.  In  1877  there  were  depths  of  30  and  31  feet  at  low  wat«r,  where  now  the 
l^atest  depths  are  26  and  27  feet. 

The  middle  gronnd  between  the  npper  reach  of  Snow's  Marsh  and  the  main  chan- 
nel at  the  Five  Fathom  Hole  has  continued  to  wear  away,  as  stated  in  the  last  report, 
and  this  will  tend  to  increase  the  cost  of  the  proposed  jetty  if  there  be  farther  delay 
in  having  available  funds. 

There  has  been  very  little  change  in  the  shore-lines  of  Federal  Point  and  Zeke's 
Island  during  the  year.  The  long  beach  extending  over  the  site  of  the  Caroline 
8hoals,  from  Federal  Point  Beach  towards  the  head  of  Smith's  Island,  has  widened 
and  risen,  and  at  the  extremity  has  extended  500  feet  nearer  the  head  of  Smith's  Island, 
being  distant  now  1,000  feet  at  high  water.  It  is  also  250  feet  nearer  Zeke's  Island, 
the  opening  being  1,250  feet  of  shoal  water. 

The  swashes  of  the  Smith's  Island  Beach  remain  open,  with  the  exception  of  the 
northerly  one,  of  the  former  reports,  which  is  now  entirely  closed  from  natural  causes 
and  the  construction  of  the  new  dam.  * 

This  was  by  far  the  most  dangerous  opening  on  account  of  its  proximity  to  the  main 
channel  of  the  river.  Its  closure  can  be  attributed  with  certainty  to  the  partial  con- 
stmction  of  the  new  dam. 

Before  it  was  entirely  closed,  the  beach  at  its  northerly  flank  became  quite  narrow 
and  weak,  from  constant  receding  at  the  swash,  and  was  finally  broken  by  the  sea 
near  the  head  of  Smith's  Island.  From  this  breach,  which  has  been  greatly  reduced, 
there  remains  a  small  opening  of  less  than  100  feet  width  at  low  water  and  200  feet 
at  high  water.  This  would  be  dangerous  but  for  the  dam.  It  will  nndoubtedly  be 
closed  on  or  before  the  completion  of  the  dam. 

The  long  narrow  sand-hook  which  at  the  beginning  of  the  year  extended  from  the 
northerly  side  of  the  next  or  main  swash,  was  flanked  b^  the  autumn  storms  of  1885, 
and  its  restoration  is  not  fully  completed,  so  that  the  width  at  high  water  is  greater 
than  at  the  beginning  of  the  year,  but  the  shoaling  in  the  bay  has  increased. 

The  hook  at  the  southerly  side  of  the  south  swash  was  also  flanked,  making  the 
opening  wider  at  low  water.  The  sectional  area  of  all  the  swashes  has  not  increased 
materially.  The  total  widths  at  high  water  and  low  water  are  4,050  and  2,780  feet 
against  2,930  and  1,700  feet  at  the  beginning  of  the  year. 

The  importance  of  completing  the  dam  is  apparent. 

The  series  of  projects  which  are  now  in  the  way  of  completion  began  with  the  ap- 
propriation of  1870. 

The  present  project  embraces  the  completion  of  the  dredged  channels  across  all  the 
shoals  where  dredging  is  required  to  make  270  feet  width  and  16  feet  depth  at  mean 
low  water ;  the  completion  of  the  long  dam  from  Zeke's  Island  to  the  Big  Marsh ;  tbo 
construction  of  the  jetty  or  training-wall  at  the  head  of  Snow's  Marsh  for  the  preser- 
vation of  the  dredged  channel ;  the  repairs  of  the  dredged  channels  by  dredging 
where  there  has  been  deterioration ;  and  the  operation  of  the  suction-dredge  Wood- 
bury on  the  Bald  head  Channel. 

In  addition  to  these,  it  is  proposed  to  dredge  through  the  shoal  at  Wilmington  be- 
fore mentioned. 

The  following  is  the  estimate  of  the  amounts  required  for  the  completion  of  the 
projects.  * 

It  should  be  remarked  that  on  account  of  the  plant  lying  idle  for  more  than  a  year, 
the  deterioration  has  been  rapid  and  much  greater  than  it  would  have  been  if  con- 
stantly employed.  This  is  the  case  especially  with  the  scows  (14  in  number)  and  the 
8t«amer  Woodbury. 

Eight  hnndred  and  ninety-seven  thousand  cubic  yards  of  dredging  to  com- 
plete the  channels  to  Wilmington,  at  14.5  cents 1^130, 065  00 

Removing  880  large«tnmps  and  logs,  at  $40 35,200  00 

40,000  cubic  yards  dredging  at  Wilmington,  at  20  cents \ 8,000  00 

22,000  tons  stone  delivered  to  complete  dam,  at  $2 44,000  00 

Cost  of  labor,  placing  stone,  at  60  cents  per  ton 13,200  00 

41,680  tons  stone  delivered  for  jetty.  Snow's  Marsh,  at  |2 83, 360  00 

Coet  of  labor,  unloading  stone  on  jetty,  at  15  cents  per  ton 6, 252  00 

Coat  of  100  piles  driven,  at  $3 300  00 

Repairs  of  the  suction-dredge  Woodbury 4,000  00 

Operation  of  the  Woodbury,  12  months,  at  Baldhead  Point 12, 000  00 

Repairsof  the  steam-tug  James  T.  Easton 600  00 

Repairs  of  14  scows  and  pile-drivers 2,000  00 

338,977  00 

Add  10  per  cent,  work  and  superintendence - 33, 897  70 

Add  10  per  cent,  for  contingencies 3;{,  897  70 

Total 406,772  40 

I  will  forward  with  this  a  letter  from  Mr.  C.  H.  Robinson,  collector  of  cuatoi  is,  in 
which  he  states  the  amount  of  revenue  collected  during  the  last  fiscal  year,  and  ;;v\ek% 
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other  valuable  ioformation,  also  a  stateiient  of  the  commercial  statistics  of  tb 
prepared  with  great  care  by  Mr.  A.  H.  Van  Bokkelen,  late  president  of  the  cht 
of  commerce.  WilminetOD,  N.  C.  He  deserves  credit  for  the  interest  he  has  tab 
the  work  ana  the  publio  spirit  he  has  for  many  years  manifested. 

The  work  is  in  the  collection  district  of  Wilmington,  N.  C.    The  nearest 
houses  are  at  Baldhead  Point  and  Oak  Island,  at  the  mouth  of  the  river. 
Respectfully  submitted. 

Henry  Bacox, 
Assistant  En*jin 
CaptW.H.BiXBY, 

Corps  of  Engineers,  U,  S.  A, 


COMMERCIAL  STATISTICS. 

« 

{Fomithed  by  Mr.  A.  H.  Van  Bokkelen,  ex-preaident  chamber  of  commerce,  Wilmington, 


Coastwise . 
Foreign.... 

Total 


Exports  and  imports. 


Articles. 


Cotton 

Spirits  turpentine 

Roain 

Cmde  turpentine . 

Pitch 

Tar 

Sawed  lamber 

Shingles 


...bales.. 
...casks., 
.barrels.. 

....do 

do.. } 

...canes  5 

feet.. 

.number.. 


Foreign. 


73,218 

43. 757 

288.499 

3 

9.075 

9, 053, 000 
1,589,000 


Coastwise. 


80,651 
22.140 
44.  I9j 
35,  439 

63^542^ 

28,729,500 
8, 7C1, 500 


Tc 


37,1 
9.1 


1886,  value  of  exports  . 
1886,  value  of  imports. 


$10,; 

6,( 


TotAl 16.3 


UBITER  OF  THE  COLLECTOR  OF  CUSTOMS  AT  WILMINGTON,  NORTH  CAROLIN 

Custom-House,  Wilmington,  N.  C,  July  lb,li 

Sir  :  In  response  to  yoor  verbal  request  I  give  yon  below  tbe  transactions  oi 
office  for  tbe  year  ending  Jnne  30, 1886, 

RECEIPTS. 

Duties 1^19,  € 

Tonnage %. 3,1 

AU  other 2,S 

Total 25,4 

EXPORTS. 

Domestic |4,3S 

Foreign 

Total 4,3S 

Imports  and  warehouse  entries ^ ; 

Entries,  foreign '. 

Clearances,  foreign 

Entries,  coastwise 

Clearances,  coastwise 

Vessels  documented 

Tons 7,( 


TMI  AMCHICAH  ftMAmtC  C&^W  "• 
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L  9. 

IMPROVEMENT  OF  GREAT  PEE  DEE  RIVER,  SOUTH  CAROLINA. 

The  Great  Pee  Dee  Eiver,  emptying  iuto  Winyaw  Bay  at  George- 
town, S.  O.,  has  (including  its  upper  portion  called  the  Yadkin)  a  total 
length  of  about  500  miles  and  a  drainage  area  of  10,329  square  miles, 
of  which  9,642  square  miles  lie  above  the  moutbs  of  the  Black,  Lynchers, 
and  Little  Tee  Dee,  its  main  tributaries.  At  Cheraw,  at  a  stage  of  0.5 
foot  above  low  water,  its  discharge  is  about  7,000  cubic  feet  per  second. 
This  river,  prior  to  governmental  improvement  in  1880,  was  danger- 
ously obstructed  witli  snags  and  logs  everywhere.  Otherwise  it  was 
easily  reached  at  a  point  41  miles  above  its  mouth  by  9-foot-draught  boats 
coming  by  way  of  the  Waccemaw  and  Bull  Creek;  tbence  it  was  navi- 
gable for  the  same  boats  2G  miles  further,  to  Smith's  Mills;  and  thence 
for  3.5-feet-draught  boats  at  low  water  88  miles  further,  to  Little  Bluff, 
or  at  high  water  183  miles  further,  from  Smith's  Mills  to  Cheraw,  the 
present  head  of  steam  navigation,  250  miles  above  Georgetown.  The 
commerce  of  the  river  is  estimated  to  have  then  been  $400,000  of  goods 
transported  per  year. 

The  original  project  of  1880,  as  continued  to  date,  proposed  for  $25,000 
to  secure  a  thoroughly  c'eared  9-foot  navigation  to  Smith's  Mills,  and 
a  3.5foot  navigation  to  Cheraw  at  all  stages  of  water.  This  estimate 
was  based  on  an  examination  required  to  be  made  hastily  and  inex- 
pensively. As  regards  logs  and  snags,  the  estimate  allowed  for  only 
500  in  all  (two  per  mile  on  an  average) ;  whereas  as  well  as  can  now  be 
estimated  over  1,000  logs  and  snags  have  actually  been  removed,  and 
about  6,000  more  are  awaiting  removal  (in  all,  32  per  mile).  Moreover, 
these  logs  are  extremely  large  and  their  removal  proportionately  ex- 
pensive. Inadequate  yearly  appropriations  involving  the  alternate  dis 
organization  and  reorganization  of  working  parties,  damage  to  unhn- 
ished  work,  extra  superintendence,  and  deterioration  of  plant  have 
added  considerable  to  the  cost  of  the  work.  The  aggregate  amount 
appropriated  for  this  project  up  to  30th  June,  1886,  is  $27,0U0.  The 
present  estimate  (that  of  1885),  $117,000  for  the  final  cost  of  the  work, 
is  based  on  these  later  developments  and  personal  examinations. 

Twenty-six  thousand  nine  hundred  and  nineteen  dollars  and  forty- 
three  cents  have  been  expended  in  all  upon  this  improvement  apxto  30th 
Jane,  1886,  giving  at  all  ordinary  stages  of  water  a  well-cleared  Ofoot 
navigation  67  miles  upward,  to  Smith's  Mills ;  and  a  fairly-cleared  3.5- 
foot  navigation  at  low  water  83  miles  further,  to  the  railroad  station 
at  Pee  Dee,  or,  at  high  water,  183  miles  further,  from  Smith's  Mills  to 
Cheraw.  The  commerce  of  the  river  has  been  thereby  increased  so  as 
to  be  at  present  about  $2,000,000  per  year,  showing  that  each  dollar 
spent  on  this  improvement  has  been  accompanied  by  the  development 
of  about  $59  of  annual  commerce. 

The  navigation  of  the  river  is  obstructed  at  points,  as  shown  by  the 
following  extract  from  special  report,  dated  January  17, 1885 : 

About  150  miles  above  Georgetown  this  river  is  crossed  by  the  Wilmingtou,  Co- 
lombia and  Aa^sta  Railroad,  on  a  bridge  provided  with  a  draw^span  of  suitable 
width.  Projecting  iron  work  on  the  piers,  swift  cross-carrents  in  the  river,  and  an 
improperly  arranged  piling  fender  combine  to  subject  passing  vessels  to  iujury. 

Several  miles  above  the  railroad  bridge  the  river  is  crossed  by  the  toll-bridge  of 
the  Society  Hill  Bridge  Compauy  ou  a  through  bridge  provided  with  a  draw-span  of 
proper  width.  Swift  and  strong  cross-currents  and  the  abs(3uco  of  suitabl^^  fenderii 
combine  to  subject  passing  vessei.s  to  iujnry  by  the  bridge  piers. 
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I  recommend  that  the  owners  of  both  these  bridges  be  required  to  provide  strong 
and  suitable  fenders  at  both  ends  of  these  draw-openings,  these  fenders  extending  100 
feet  above  and  below  the  bridee,  and  rising  above  ordinary  high  water  to  within 
about  a  foot  of  the  draw-span's  lower  chord. 

The  special  work  of  the  year  is  as  follows : 

Expenditures,  $829.02. 

Owing  to  its  variable  features,  and  the  diflBculty  of  properly  specify- 
ing it  beforehand  and  inspecting  it  afterwards,  the  work  was  allowably 
done  by  hired  labor  and  the  purchase  of  materials  in  open  market. 

A  small  survey  was  made  of  the  river  in  June  with  a  view  of  obtain- 
ing a  map  suitable  for  properly  ordering  and  recording  future  work.. 
This  survey  was  very  efficiently  made  by  Assistant  Engineer  Charlea 
Humphreys. 

Other  than  this,  and  office  work,  and  the  care  of  the  Government 
property,  nothing  has  been  done  for  want  of  fiinds. 

The  general  charge  of  the  work  has  been  under  the  immediate  super- 
vision of  Assistant  Engineer  Beid  Whitford.  His  full  report  (including 
a  brief  history  of  past  work  upon  this  improvement)  is  herewith  ap- 
pended. 

Eecommendations  for  future  work  are  as  follows : 

That  this  improvement  be  completed  in  accordance  with  the  present 
approved  and  adopted  project,  so  as  to  secure  a  thoroughly-cleared  9-toot 
navigation  67  miles  upward,  to  Smith's  Mills,  and  thence  a  3.5  foot 
navigation  183  miles  furthei*,  to  Cheraw,  at  all  stages  of  water,  at  a  total 
expense  of  $90, 000,  in  addition  to  the  $80.57  available  the  30th  June,  1880^ 
this  amount  to  be  appropriated  in  two  yearly  installments  of  $60,000 
and  $30,000  respectively.  Smaller  appropriations  will  increase  the 
cost  of  the  work  from  $2,000  to  $5,000  per  appropriation.  Further  im- 
provement, so  as  to  extend  the  navigation  above  Oheraw,  is  not  recom- 
mended for  the  present. 

After  the  improvement  is  finished,  its  proper  maintenance  may  cost 
from  $2,000  to  $5,000  per  year  to  properly  maintain  the  improved  chan- 
nel. 

This  improvement,  as  regards  cost  and  order  of  worK,  should  be  car- 
ried on  approximately  as  follows:  The  entire  length  of  river  should  be- 
examined  and  improved  uniformly  each  year.  During  the  low-water 
stage  the  most  troublesome  sunken  logs  and  snags  should  be  removed 
from  the  channel.  During  the  high-water  stage  the  most  troublesome 
leaning  treeseshould  be  cut  down  and  pulled  back  from  the  banks,  as 
also  such  trees  on  caving  banks  as  appear  liable  to  fall  into  the  river 
channel  during  the  following  year. 

This  river  is  in  the  collection  district  of  Georgetown,  S.  C. 

Money  statement. 

July  1, 1885,  amount  available $909  59 

July  1,  1886,  amount  expended  during  iiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 $489  30 

July  1,  1886,  outstanding  liabilities 339  72 

8:K)  02 

July  1, 1886,  amount  available 80  57 

Amount  appropriated  by  act  approved  August  5,  1886 20, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 20, 080  57 

{Amount  (estimated)  required  for  completion  of  existing  project 73, 000  00 
Am'ountthatcanbeprotitablyexpeudedin  fiscalyear  ending  June 30, 1888    60,000  OO- 
Submitted  in  compliance  with  requirumenta  of  section  2  of  river  and 
harbor  acts  of  IcGG  and  18G7. 
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report  op  mr.  reid  whitford,  assistant  engineer. 

United  States  Engineer  Office, 

Georgetown,  S.  C,  June  3,  1886. 

Captain  :  I  have  the  honor  to  make  the  following  annaal  report  upon  the  improve- 
ment of  the  Great  Pee  Dee  River  to  date. 

GENERAL  FEATURES. 

This  river  is  merely  a  contin nation  of  the  Yadkin. 

The  latter  river  in  Watanga  County,  North  Carolina,  flows  first  easterly,  then  south- 
erly, taking  the  name  of  Great  Pee  Dee,  at  the  mouth  of  the  Uwharie  River,  a  small- 
iitream  entering  from  the  northeast,  in  Montgomery  County,  North  Carolina,  and  joins 
its  water  with  the  Waccemaw,  a  short  distance  above  Georgetown,  S.  C.  This  river 
traverses,  possibly^  one  of  the  most  fertile  as  well  as  the  richest  sections  in  both  States. 

Besinniiifir  in  the  country  where  minerals  of  various  kinds  abound,  and  after  pass- 
ing we  amiul  grain,  fruit,  tobacco,  and  gold  belts  in  North  Carolina,  it  enters  the  cot* 
ton  belt  in  the  State  of  South  Carolina,  and  finally  ends  in  the  tide- water  rice-lands-      y 
near  the  sea-coast. 

The  Talley  of  the  Yadkin  is  noted  far  and  wide  for  its  fertility  of  soil  and  healthful- 
ness  of  climate,  as  well  as  for  its  picturesqueuess  of  scenery  and  thrift  of  people. 

Many  thousands  bales  of  cotton  and  bushels  of  rice  are  annually  harvested  from 
the  Pee  Dee  Basin  and  shipped  to  distant  points. 

•*  The  Narrows  "of  the  Yadkin,  found  about  6  miles  above  the  mouth  of  the  Uwharie, 
presents  a  most  picturesquely  grand  scene. 

Here  the  water  is  abruptly  contracted  from  a  width  of  about  500  feet  to  that  of 
probably  60  feet,  causing  the  current  to  rush  with  marvelous  swiftness  between  walls 
of  beautiful  slate  rock  which  lie  in  a  confused  mass  along  the  edges  of  the  **  Narrows,''^ 
and  at  the  foot  of  the  nearly  vertical  uprising  clifiM. 

There  are  two  perpendicular  falls  in  the  Narrows,  said  to  be  respectively  6  and  8 
feet. 

A  visitor  at  this  place  is  at  once  struck  with  the  superior  magnitude  of  the  inex- 
hanstible  water  power  everywhere  visible,  and  wonders  why  it  has  been  allowed  to- 
remain  thus  idle  for  so  man^  years. 

The  possible  length  of  this  nver  from  head  to  mouth  is  nenr  465  miles,  affording 
means  of  drainage  for  a  tremendous  area  of  land.  The  low- water  surface  of  the  river 
all  the  way  from  a  point  a  short  distance  above  Cheraw  to  its  head,  is  broken  at  in- 
tervals by  falls  and  rapids.  At  some  places  the  falls  are  vertical,  the  river  being 
dammed  for  milling  or  fishing  purposes,  and  at  others  the  water  roars  over  steep  rocky 
beds  with  great  velocity.  Below  Cheraw  the  slope  is  less,  and  the  river-bed  is  ge!i- 
erally  free  from  rock  or  gravel  shoals.  Steamers  run  regularly  as  far  up  as  that 
town  without  the  least  ditficulty  when  there  i8  sufficient  water  to  a<lmit  of  their  pas- 
sage over  the  sunken  logs  or  sand-bars.  During  the  past  several  years  the  United 
States  Government  has  been  endeavoring  to  improve  that  section  of  the  Yadkin  River 
stretching  from  the  North  Carolina  Railroad  Bridge,  near  Salisbury,  to  Bean  Shoals,  near 
Wilkeeboro',  a  distance  of  about  64  miles.  The  improvement  contemplated  blasting  a 
channel  through  the  rocks,  where  there  was  not  sufficient  water  for  a  class  of  small 
boats.  It  is  thought  that  at  present  the  work  hasonly  been  partially  completed  over 
the  first  20  miles. 

HISTORY  OP  THE  IMPROVEMENT  OP  THE  GREAT  PEE  DEE, 

1784.*  An  act  of  the  South  Carolina  legislature  appropriated  £300  sterling  to  be 
expended  in  the  removal  of  all  obstructions  as  far  up  as  the  North  Carolina  line. 

1785.*  An  act  of  the  same  legislature  to  improve  the  river  from  Euhany  Ferry  (3d 
miles  estimated  from  Georgetown)  to  the  North  Carolina  line,  funds  for  this  purpose 
to  be  collected  by  levying  a  special  tax  upon  the  lands  lying  along  the  river. 

1791.*  An  act  to  improve  the  river  between  points  mentioned  in  1785  by  requiring 
the  male  inhabitants  of  the  adjacent  county  to  work  each  six  days  in  the  year  at  re- 
moving obstructions. 

1805.*  An  act  of  this  year  appropriates  $4,000  for  the  improvement  of  the  river  fron^ 
Britten's  Ferry  to  the  North  Carolina  line. 

1815.*  An  act  of  this  year  was  passed  which  provided  for  the  improvement  of  the 
North  Carolina  line  down  to  Singleton's  plantation  by  the  six  daysMabor  plan. 

187.3.t  The  river  was  examined  by  General  Q.  A.  Gillmore,  Corps  of  Engineers,  thia 
year. 

•Extract  from  baclc  acts  of  South  Carolina  legislature. 
tSee  Chief  of  Engineerb'  Report  for  lc?73,  page  7J3. 
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1878.*  An  act  of  CoDgress,  approved  January  18, 1878,  provided  for  a  survey  of  the 
Pee  Dee  River  from  Clieraw  to  the  mouth  of  the  Uwharie ;  distance  67  miles.  The 
survey  was  made  in  December,  this  year,  under  the  direction  of  Capt.  Charles  B.  Phil- 
lips, Corps  of  Engineers,  who  only  recommended  that  the  lirst  20  miles  above  Cheraw 
should  be  improved. 

1879.  An  act  of  Congress  of  March  3  provided  for  a  survey  of  the  river  below  Che- 
raw.t  The  survey  was  made  under  the  direction  of  Captain  Phillips  in  October  of 
this  year.  He  recommended  that  the  improvement  be  undertaken  over  this  part  of 
the  river,  and  that  the  sum  of  |25,520  should  be  expended  in  carrying  on  the  proposed 
project,  which  contemplated  removing  the  obstructions  so  that  a  depth  of  9  feet  at  low 
water  might  be  secured  from  the  mouth  of  the  river  to  Smith's  Mills,  and  3^  feet  Irorn 
that  point  to  Cheraw.t 

1880-'81.  An  act  of  Congress,  approved  June  14,  1880,  appropriated  $7,000  for  this 
work.}  An  act  of  March  3, 1881,  appropriated  |0,000  more.$  H.  Heth,  assistant  en- 
gineer, was  placed  in  local  charge  early  in  the  autumn  of  1880. 

Capt.  James  Mercnr,  Corps  of  Engineers,  asaumed  control  of  the  work  upon  the 
death  of  Captain  Phillips,  June  14, 1881.  Work  was  begun  at  the  *'  Pocket"  landing 
with  a  hand-hoister,  about  170  miles  above  Georgetown,  10th  November,  1880,  and 
between  that  date  and  the  30th  of  the  foilowing  June  (the  work  had  been  interrupted 
by  high  water)  there  had  been  removed  from  the  river  286  logs,  besides  some  small 
ones,  and  in  addition  the  banks  were  trimmed  of  overhanging  growth. || 

1881-^82.  An  act  of  August  2, 1882,  appropriated  $6,000  for  this  work.  Work  was 
resumed  in  July,  1881,  on  the  npper  part  of  the  river,  with  a  hand-hoister.  Afterwards 
the  steamer  Marian  (subsequently  used  on  the  Wateree)  was  employed  as  a  steam- 
holster,  but  proving  too  large  and  too  deep  for  the  river  work  her  services  were  soon 
dispensed  with  and  work  was  again  carried  on  by  hand.  From  July,  leSl,  to  July, 
1882,  some  logs  were  removed  from  the  bed  of  the  river  and  some  overhanging  growth 
cut.  IT 

1882-'83.  Work  was  again  begun  in  November,  1882,  by  a  force  of  hands,  trimming 
the  banks  of  overhanging  growth  on  the  npper  part  of  the  river.  A  steam* hoister 
(Samson)  also  did  some  work  between  the  mouth  of  the  river  and  Smith's  Mill,  but 
ceased  operations  9th  February  following.  No  detailed  statement  of  amount  of  work 
done  is  given.** 

1883-'d4.  Work  was  suspended  March  3,  1883,  and  there  was  no  appropriation  dur- 
ing fiscal  year  ending  Juno  30,  lb84.tt 

Captain  Mercur  was  relieved  by  Capt.  F.  A.  Hinman  in  March,  1884.  Reid  Whit- 
ford,  assistant  engineer,  took  local  charge  of  this  work  under  Captain  Uiumau,  May, 
1884,  vice  H.  Heth,  assistant  engineer,  resigned. 

Captain  Hinman  was  relieved  by  Capt.  William  H.  Bixby,  Corps  of  Engineers, 
August  12,  1881. 

1884-^85.  An  act  of  July  5,  1884,  appropriated  $8,000  for  this  work.  Operations 
were  commenced  7i.h  October  following  at  Fort  Harrelson,  and  continued  upwards  to 
Tigerhead,  a  distance  of  about  160  miles.  This  hoister  stopped  work  last  day  of  Oc- 
tober, and  went  direct  to  the  Wateree  River  to  do  similar  work  for  the  United  State's. 
During  the  first  days  of  next  month  a  hand-hoister  was  converted  into  one  of  steam 
for  the  United  States,  and  started  work  at  Dick  Nalum's  Landing,  133  miles  above 
Georgetown.  This  machine  worked  nearly  over  the  entire  lower  part  of  the  river, 
and  was  laid  up  for  want  of  funds  on  the  30th  of  the  following  Apnl.  Early  in  Feb- 
ruary, 1885,  a  new  steam-hoister,  furnished  by  Skinner  &  Ferris,  of  Wilmington,  N. 
C,  was  started  at  Cheraw,  and  when  she  was  laid  up,  May  30  following,  she  nad 
worked  roughly  over  the  whole  length  of  the  river.  In  this  way  there  were  removed 
during  the  fiscal  year  ending  June  30,  1885,  a  total  of  452  lar^e  logs  from  1  to  5  feet 
in  diameter  and  from  20  to  90  feet  long,  152  stumps,  35  cords  ot  snags,  and  1  barrel  of 
rosin  from  the  bed  of  the  channel,  and  972  trees  and  840  linear  feet  of  brush  cleared 
from  the  banks  where  they  overhung  and  obstmcted  navigation.tt 

Captain  Bixby  revised  the  estinmtes  of  the  probable  cost  of  completing  this  im- 
provement, and  recommended  a  further  expenditure  of  $90,000,  in  order  that  the  depth 
desired  in  the  original  project  might  be  secured.  $( 

1885-'86.  No  work  has  been  done  since  the  end  of  the  last  fiscal  year  to  date  of  this 
report,  except  an  examination  of  the  river,  which  was  made  in  May,  1886.  Durinj^  the 
progress  of  the  work,  regular  trained  pilots  of  the  South  Carolina  Steamboat  Com* 

'  See  Chief  of  Engineers'  Report  for  1879,  page  723. 

t  See  Report  of  Chief  of  Engineers  for  1880,  page  845. 

t  See  Report  of  Chief  of  Engineers  for  1880,  page  844. 

i  See  Report  of  Chief  of  Engineers  for  Idil,  page  1030. 

II  See  Report  of  Chief  of  Engineers  for  18H1,  page  10*^9. 

usee  Report  of  Chief  of  Engineers  for  1882,  pajres  110?  and  1108. 

••See  Report  of  Chief  of  Engineers  for  18:^.5,  pag-  s  85t5  and  867. 

ft  See  Report  of  Chief  of  Engineers  for  1F84,  page  1047. 

it  See  Report  of  Chief  of  Engineers  for  1885,  page  1100. 

4$  See  Report  of  Chief  of  Engineers  for  1885,  pages  1100  and  1101. 
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pany  for  this  river  weie  employed  to  work  on  the  hoisters ;  and  the  hoisters  were  re- 
quired to  remove  each  obstractions  as  in  the  opinion  of  these  men  hindered  naviga- 
tion.  It  is  generally  admitted  by  those  whose  business  it  is  to  run  boats  on  the  river 
that  the  stream  has  been  much  improved  by  the  above  work.  Unfortunately,  opera- 
tions were  required  to  cease  for  want  of  funds.  The  navigation  of  this  stream  will 
be  greatly  improved,  and  the  commerce  immensely  increased  by  continuing  the  im- 
provement. 
The  following  have  been  the  appropriations  to  date  for  this  work : 

1784.  Bv  State  of  South  Carolina,  £300 $1,500 

1805.  By  State  of  South  Carolina 4,000 

1880.  By  the  United  States 7,00<> 

leei.  By  the  United  States 6,000 

IStiSi,  By  the  United  States 6,000 

1884.  By  the  United  States 8  000 

The  above  shows  that  at  intervals  the  work  has  been  carried  on  for  the  past  hun- 
dred years. 

BECOMMENDATIONS  FOR  NEXT  SEASON'S  WORK. 

It  is  respectfully  recommended  that  work  be  done  first  in  preference  between  the 
month  of  the  river  and  Smith's  Mill,  by  removing  logs  and  cuttin^^overhanging  trees 
in  the  way  of  tug-boats  and  sea-going  vessels.  Between  Smith's  Mm  and  Dick  Nalum's 
landing  for  the  river  steamers  the  same  character  of  work  is  needed,  and  for  the  same 

ftnrpose  between  the  Wilmington,  Columbia  and  Augusta  Railroad  Bridge  and  Cheraw. 
t  is  farther  recommended  that  river  pilots  be  employed  with  each  holster,  when  pos- 
sible to  get  them  at  a  reasonable  couiponsation  for  their  services,  and  that  only  logs 
and  snags  be  removed  from  the  river  at  low  water  and  the  overhanging  growth  be 
cot  at  high  water ;  that  no  attempt  be  made  to  thoroughly  clear  any  portion  of  the 
river  during  the  tirst  working  over  by  the  bolsters,  but  that  the  most  troublesome  of 
the  obstructions  be  removed  tirst,  and  the  others  afterwards,  as  the  hoidterd  will  work 
back  and  forth  over  the  whole  river. 

COMMERCIAL  STATISTICS. 

The  commerce  on  the  river  during  the  past  year  has  remained  about  the  same  as  it 
was  for  the  fiscal  year  ending  June  30,  18^^'),  except  that  the  shipment  of  cotton  in- 
creased by  4,543  bales  this  year,  making  a  total  of  13,400  against  8,857  bales  last 
year.  The  freight  has  been  transported  by  the  usual  number  of  steamers  to  Cheraw, 
and  sailing  vessels  to  Smith's  Mill.  There  Is,  however,  yearly  quite  a  considerable 
quantity  of  freight  carried  by  small  boats,  pole  flats,  or  rafts,  of  which  no  account 
can  be  obtained.  The  traffic  on  this  river  will  increase  much  more  rapidly  as  soon 
it  is  cleared  of  obstructions  to  Cheraw. 

The  work  already  accomplished  seems  to  have  benefited  trade. 
Very  respectfully,  your  obedient  servant, 

Reid  WniTFORD, 
Capt.  W.  U.  BiXBY,  Asftistant  Engineer, 

Corps  of  Engineers,  U.  S,  A, 


Commercial  atatistics  for  improving  Great,  Pee  Dee  Biver^  South  Carolina  ^  for  the  fiscal  year 
ending  June  30,  lb86,/urni«Zied  hy  the  steamboat  agents  and  other  reliable  bueiness  men. 
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EXPORTS. 

Cotton bales.. 

Naval  stores bairels.. 

Grade  turpentine do — 

Boaehrlce bushels.. 

Lumoer • • feet. . 

Shmjdes nninber.. 

Tun  timber ^ sticks.. 

IHPOBTB. 

General  merchandise tons.. 


Quantity. 

Value. 

26.  COO 

$l,liy7,00» 

53,  000 

477, 000 

1,500 

87,500 

78,0C0 

97,500 

1, 800, 000 

36,000 

4, 000, 000 

40,000 

15, 000 

45,000 

10, 000 


500,000 


Total  Talne  exports  and  imports,  $2,430,000. 

The  commerce  has  been  carried  on  by  the  neual  number  of  steamers  and  sailing  ves- 
sels as  reported  last  year.  The  removal  of  many  troublesome  obstructions  by  the 
United  States  Government,  and  the  water  continuing  higher  for  a  long  erperiod,  per  • 
mitted  the  boats  to  run  with  more  regularity  than  lor  some  years  past. 
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IMPROVEMENT  OF  WACCEMAW  RIVER,  SOUTH  CAROLINA. 

)  Wacceraaw  Kiver,  emptying  into  Winyaw  Bay  at  Georgetown,  8. 
8  a  total  length  of  about  244  miles  and  a  drainage  area  of  1,572 
e  miles  of  rich  agricultural  lands.  This  river,  prior  to  govern- 
il  improvement  in  1880,  was  navigable  for  12-foot-draught  boats  at 
ages  of  water  from  Georgetown,  Winyaw  Bay,  26  miles  to  Bull 
:,  and  at  high  water,  4  miles  further  to  Buck's  Lower  Mills ;  thence 
foot  draught  boats  at  high  water  36  miles  further  to  Conwayboro'; 
e  it  possessed  an  obstructed  channel  for  3footrdranght  boats  at 
ary  water  124  miles  to  Reeve's  Ferry,  the  present  head  of  steam 
ation;  thence  an  obstructed  channel  with  3-foot  depth  at  high 
for  54  miles  to  Lake  Waccemaw,  which  is  244  miles  distant  from 
fetown.  The  commerce  of  this  river  is  estimated  to  have  then  been 
$400,000  ♦f  transported  goods  per  year. 

J  original  project  f^f  1880,  a«  continued  to  date,  proposed  for  $29,000 
nre  a  channel  12  feet  deep  at  all  stages  of  water,  with  80-feet  hot- 
idth,  from  the  mouth  of  the  river  66  miles  upward  to  Conwayboro', 
fterwards  a  cleared  channel  178  miles  further  to  Lake  Waccemaw. 
estimate  was  required  to  be  made  hastily,  inexpensively,  and  dur- 
high- water  stage  in  the  river.  Its  insufficiency  became  so  evident 
n  1883  $54,000  was  recommended  to  do  work  originally  estimated 
),000 ;  and  later  1,000  logs,  trees,  and  snags  have  been  removed  in 
;le  year  from  a  channel  bed  supposed  in  1^0  to  have  been  free  from 
)b8tructions.  The  aggregate  amount  appropriated  for  this  project 
June  30,  1886,  is  $35,400.  During  the  fiscal  year  of  1885  careful 
ys  were  made  to  determine  the  condition  of  all  shoals  where  jetties 
een  formerly  constructed  or  started,  and  also  of  all  shoals  and  sharp 
\  where  improvement  appeared  specially  desirable.  At  all  places 
5  jetties  had  been  completed  they  appear  to  have  done  good,  as  the 
experience  less  trouble  to-day  in  passing  these  localities,  but  for 
ant  of  adequate  funds  and  other  reasons  half  of  tbese  jetties  were 
ofiuished,  and  the  other  half  were  only  imperfectly  and  hurriedly 
ed.  The  present  maps  are  sufficient  for  the  construction  of  careful 
jts  everywhere,  and  the  required  depth  is  now  easily  obtainable  if 
}cessary  funds  be  appropriated  therefor.  Besides  this,  the  river 
)ersonally  examined  several  times  in  1884-'85  from  Conway  to 
^etown,  and  once  in  1886  over  its  entire  length  from  Lake  Wac- 
nr  to  Georgetown.  This  latter  inspection  revealed  the  agricultural 
3SS  of  the  river  basin,  its  urgent  need  for  trAusportation  facilities, 
he  worthiness  of  the  improvement. 

)  present  estimate  (that  of  1885),  $138,400,  for  the  final  cost  of  the 
is  based  upon  these  later  developments. 

rty-five  thousand  three  hundred  sixty-seven  dollars  and  sixteen 
have  been  spent  in  all  upon  this  improvement  up  to  June  30, 1886, 
^  a  thoroughly  cleared  channel,  with  100  feet  least  width  and  6.8 
^ast  depth  at  high  water,  as  far  as  Conwayboro'.  The  commerce 
this  portion  of  the  river  has  been  thereby  increased  to  about 
[),000  per  year,  showing  that  each  dollar  spent  on  this  improve- 
has  been  accompanied  by  a  development  of  about  $25,of  annual 
lerce. 

i  river  above  Eeeve'a  Ferry  is  crossed  by  three  county  bridges  with- 
raws.     When  needed  the  draws  will  undoubtedly  be  put  in  by  the 
y  authorities. 
J  special  work  of  the  year  is  as  follows:  Expenditures,  $3.35. 


iXt 
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Owiug  to  its  variable  features  and  the  difficulty  of  properly  specify- 
iug  it  beforehand  and  inspecting  it  afterwards,  the  work  was  allowably 
^one  by  hired  labor  and  the  purchase  of  materials  in  open  market. 

In  March,  1886,  a  careful  and  personal  inspection  was  made  of  the 
-entire  river  from  its  head  in  Lake  Waccemaw  to  its  mouth  at  George- 
town. 

Other  than  this  and  office- work,  and  the  care  of  the  Government 
property,  nothing  was  done,  for  the  want  of  funds. 

The  general  charge  of  the  work  has  been  undt^r  the  immediate  super- 
vision of  Assistant  Engineer  Keid  Whitford.  His  full  report,  including 
•a  brief  history  of  past  work  on  this  improvement,  is  herewith  appended. 

Becommendations  for  further  work  are  as  follows : 

That  this  improvement  be  completed  in  accordance  with  the  present 
approved  and  adopted  project  so  far  as  at  present  to  secure  a  channel 
12  feet  deep  at  mean  low  water,  with  80  feet  bottom  width,  from  the 
month  of  the  river  41  miles  up  to  Bucksville ;  and  thence  a  channel  10 
feet  deep  at  mean  low  water,  with  80  feet  bottom  width,  25  miles  fur- 
ther to  Conwaybortf;  thence  a  thoroughly  cleared  3foot  navigation  124 
miles  farther,  to  Reeve's  Ferry,  throughout  the  entire  year :  and  thence 
a  thoroughly  cleared  natural  channel,  54  miles  further,  to  Lake  Wacce- 
maw;  at  a  total  expense  of  $103,000  in  addition  to  the  $32.84  available 
Jnne  30, 1886,  this  amount  to  be  appropriated  in  two  yearly  installments 
of  $63,000  and  $40,000  respectively.  Smaller  yearly  appropriations,  in- 
volving the  alternate  disorganization  and  reorganization  of  working 
parties,  damage  to  unfinished  work,  extra  superintendence,  and  deteri- 
oration of  plant,  will  increase  the  cost  of  the  work  by  from  $1,000  to 
$4,000  per  appropriation.  Further  improvement,  in  accord  with  the 
original  project  so  as  to  secure  a  12foot  navigation  at  all  stages  of 
water  from  Bucksville  25  miles  to  Gonwayboro',  is  not  recommended  at 
present. 

After  this  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $4,000  per  year. 

This  improvement  as  regards  order  and  cost  of  work  should  be  car- 
ried on  approximately  as  fbllows: 

Forty-five  thousand  dollars  to  secure  a  cleared  natural  channel  for 
steam  navigation  from  Conwayboro'  24  miles  upward  to  Reeve's  Ferry, 
by  removing  all  sunken  logs  and  snags,  and  by  cutting  down  and  pull- 
ing back  from  caving  banks  the  trees  that  would  otherwise  soon  fall 
into  the  river. 

Eighteen  thousand  dollars  to  secure  a  12-foot  navigation  at  high  water, 
from  the  mouth  of  the  river  41  miles  upward  to  Bucksville,  and  a  similar 
lOfoot  navigation  thence  25  miles  upward  to  Conwayboro',  by  dredging 
and  jettying. 

Forty  thousand  dollars  to  secure  a  deepened  navigation  at  all  stages 
of  tide,  and  water  of  12  feet  depth  from  the  month  to  Bucksville,  10  feet 
depth  thence  to  Conway,  and  3  feet  depth  to  Reeve's  Ferry,  and  to  give 
a  cleared  and  natural  channel  thence  to  Lake  Waccemaw. 

This  river  is  iQ  the  coUectioa  district  of  Georgetown^  S.  C. 

Money  statement, 

Jnly  1,  lAiJo,  amonnt  available $36  19 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  Jnly  1,  li>S5 3  35 

Jnly  1 ,  1886,  amount  available 32  84 

Amonut  appropriated  by  act  approved  August  5, 1880 15, 000  00 

Amoant  a  vallable  for  fiscal  year  ending  J  une  30,  1837 15, 032  84 
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(Amonnt  (estimated)  required  for  completion  of  existing  project §92, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1888    60, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  lo€7. 


report  of  mr.  reid  wiiitford,  assistant  engineer. 

United  States  Engineer  Office, 

Georgetown,  S,  C,  June  15,  1886*^ 

Captain  :  I  have  the  honor  to  report  as  follows  on  the  improvement  of  the  Wacce- 
maw  River,  South  Carolina,  to  date  of  present  fiscal  year : 

general  features. 

This  river  has  its  source  in  Waccemaw  Lake,  North  Carolina,  and,  after  flowing  in 
a  southwesterly  direction  approximately  parallel  to  and  not  far  from  the  sea-coast, 
empties  its  waters  into  Winyaw  Bay,  at  Georgetown,  S.  C.  The  lake  is  a  body  of 
fresh  water  about  3  miles  wide  and  5  miles  long,  with  probable  average  depth  of  8 
feet,*^  situated  on  the  line  of  the  Wilmington,  Columbia  and  Augusta  Railroad,  about 
25  miles  from  Wilmington,  N.  C.  The  total  length  of  the  river  is  possibly  244  miles, 
and  the  distance  from  head  to  month  bv  a  straight  line  would  probably  bo  80  miles. 

During  low  stage  of  the  river  the  innnence  of  the  lunar  tides  is  felt  probably  as  far 
up  as  1U5  miles  above  Georgetown,  which  goes  to  prove  that  even  the  total  fall  of  the 
river  must  of  necessity  be  very  little. 

At  the  flush-water  periods,  however,  there  is  a  constant  fluvial  current,  for  the  most 
part  though  therd  may  be  a  slight  swell  of  the  flood  for  some  distance  up  the  river. 

There  is  no  trouble  abont  a  lK>-foot  navigation  of  8-feet  depth  at  present  to  Bucks- 
ville,  40.5  miles  above  Georgetown  at  any  stage  ol  the  water,  and  6  feet  from  that 
place  to  Conway,  the  principal  town  on  the  river  25  miles  further  up. 

Above  Conway  the  depth  is  less,  though  steamers  drawing  from  3  to  4  feet  gener- 
ally run  to  a  point  at  least  40  miles  above  that  town,  at  possibly  the  lowest  stages  of 
the  '-iver. 

There  is  very  little  current  on  the  Lower  Waccemaw,  but  a  greater  velocity  on  the 
upper  portion  of  the  river  is  found. 

This  stream  flows  through  a  cypress  and  Juniper  timbered  land,  which  imparts  to 
its  waters  a  dark  hue,  but  the  water  is  said  to  be  very  pure  and  healthy. 

The  soil  along  the  river  is  well  adax>ted  to  the  production  of  cotton,  corn,  potatoes, 
rice,  and  various  fruits.  The  lands  generally  are  well  and  richly  timbered.  It  ia 
tuought  that  there  is  no  river  in  this  State  better  suited  to  free,  safe,  and  easy  naviga- 
tion than  this.  The  Waccemaw  may  at  some  future  day  form  a  link  in  the  chain  of 
the  proposed  "Inland  Water  Route"  along  the  Atlantic  coast.  Capt.  Charles  B. 
Phillips  refers  to  the  x>ossibility  of  this  in  a  report  of  his  to  the  Chief  of  Engineers,  in 
1880  concerning  this  river,  and  adds  that  this  same  thing  was  mentioned  over  40 
years  jjrevious  to  that  time  by  Lieut.  Col.  James  Kearney,  Topographical  Engineer 

HISTORY  OP  THE  IMPROVEMENT  OF  THE  WACCEMAW. 

1778.t  An  act  of  the  South  Carolina  legislature  providing  for  the  improvement  of 
the  river  from  the  North  Caroliua  line  to  Holder's  Bluff,  the  work  to  be  done  by  the 
male  inhabitants  of  the  country  along  the  river,  each  of  whom  was  to  serve  in  this 
way  twelve  days  in  the  year. 

1783.t  An  act  of  the  same  legislature  provided  for  the  improvement  between  points, 
and  in  the  same  manner  as  above  mentioned. 

1805.  t  An  act  of  the  same  legislature  was  found  which  appointed  a  Board  of  Com- 
missioners whose  duty  it  was  to  ascertain,  by  examination,  the  cost  of  the  improve- 
ment of  the  river  from  the  mouth  of  Bull  Creek  to  the  North  Carolina  State  line. 

1879.  March  3  an  act  was  passed  by  the  United  States  Congress  providing  for  an 
examination  of  the  river. 

The  examination  was  made  the  following  November  under  the  direction  of  Capt. 
Charles  B.  Phillips,  Corps  of  Engineers,  United  States  Army.  It  was  estimated  thai 
the  total  cost  of  improving  the  river  would  be  |»29,370,  and  Captain  Phillips  recom- 
mended that  this  amount  bo  expended  in  carrying  out  a  project  which  contemplated 

*  See  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page  1057. 
t  See  back  acts  of  South  Caroliua  legislatni*e. 
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T«iDOTing  obstraotiont.  snoh  as  Buoken  logs,  snags,  ovorbanging  trees,  d&o.,  from  ther 
riTer,  both  above  and  below  Conway.* 

ISBO-'Sl.  An  act  of  Congress  Jane  14, 1880,  approimated  |15,000  for  this  work.* 

H.  Hetb,  assistant  engineer,  was  placed  in  local  charge  of  this  work  in  the  antamn 
of  1880.  Capt.  James  Meroor,  Corps  of  Engineers,  United  States  Army,  assnmed  con- 
trol of  the  improvement  npon  the  death  of  Captain  Phillips,  June  14,  1881. 

In  Febraary  of  this  vear  the  project  was  modified  and  improved  to  embrace  the  con- 
stmction  of  Jetties  and  dikes  at  twelve  points  below  Conway.  This  was  done  beoanse- 
thoagh  advertised  for  the  nsaal  length  of  time,  there  were  no  bids  received  for  dredg' 
ing,  and  aside  from  this  it  was  thought  that  any  extra  depth  gained  by  such  means 
would  only  be  temporary,  unless  the  water-ways  were  contracted  by  Jetties;  and  the 
enrrenta  over  the  shoals  thus  accelerated,  t 

An  act  of  March  3, 1881,  appropriated  $10,000  for  this  work. 

The  work  of  building  jetties  was  besiin  in  March,  1881,  at  the  Needles  Eye  Shoal^ 
and  to  the  end  of  the  Allowing  June  the  piles  had  been  driven  on  two  other  shoals^ 
Tix,  Oat  Bed  and  Green  Land&g.  Some  work  was  also  done  before  the  end  of  th» 
fiscal  year  of  1881  towards  deepening  Needles  Eye  Shoal  by  the  scouring  action  of  a 
tag-boat's  propeller  screw.  The  boat  employed  for  this  purpose  was  properly  moored 
to  accomplish  the  same.t 

1881-^82.  An  act  of  August  2  appropriated  $4,400  more  for  the  improvement.  Dur- 
ing the  fiscal  year  of  1881-^82  Jettving  was  done  on  six  additional  shoals,  and  more 
work  was  done  at  Needles  Eye  and  Oat  Bed  shoals,  t 

The  river  was  further  improved  this  year  by  the  removal  of  sunken  logs  and  over- 
hanging trees. 

Operations  ceased  for  the  season  31st  of  May,  1882. t 

1882-^83.  Captain  Merour,  finding  the  amount  of  the  original  estimate  totally  in- 
adequate to  complete  the  improvement,  recommended  an  etpenditure  of  $25,S^  more 
in  this  direction.  $ 

Work  was  resumed  March  29, 1883,  and  owing  to  the  small  amount  of  the  appro- 
priation then  remaining  available  it  was  determined  to  apply  this  to  the  removal  of 
sunken  logs,  dtc,  from  the  bed  of  the  river,  and  overhanging  trees  fh)m  its  banks. 
This  work  was  being  carried  on  between  Conway  and  Cox's  Shoal  at  the  end  of  the 
fiscal  year  1883.| 

188^'84.  Captain  Mercur  examined  the  Waccemaw  River  between  Lake  Wacce* 
maw.  North  Carolina,  and  Conway,  in  the  year  1883. IF 

Work  of  removing  obstructions  was  carried  on  between  Conway  and  Needles  Eye 
fihoal  during  fiscal  year,  and  2,871  trees  which  overhung  the  channel  were  removed^ 
and  a  few  logs  and  snags  taken  out  of  same.** 

1884-'85.  Captain  Mercnr  was  relieved  by  Captain  Hinman,  Corps  of  Engineers,  in 
MarelL  1884. 

Reid  Whitford,  assistant  engineer,  was  placed  in  local  charge  of  the  work  in  May, 
1884,  vice  H.  Heth,  assistant  engineer,  resigned.  An  act  of  July  5,  1884^  appropri- 
ated $6,000  more  for  carrying  on  the  improvement.** 

Captain  Hinman  was  relieved  by  Captain  Bixby,  Corps  of  Engineers,  United  States 
Army,  in  Auffust,  1884.  During  the  fall  and  winter  of  1884  and  1885  careful  surveys 
were  made  of  all  the  shoals  and  most  of  the  proposed  cut-offs  below  Conway,  and  water- 
ganses  and  bench-marks  established  at  the  same  places,  securing  the  low- water  level. 

These  surveys  were  for  the  purpose  of  basing  thereon  reliable  estimates,  looking  to 
future  work  connected  therewith. 

1884-^85.  Under  the  existing  project  operations  were  resumed  at  the  town  of  Con- 
way on  September  22, 1884,  and  continued  till  7th  of  following  April,  when  work  was 
stopped  because  of  exhaustion  of  funds.  The  improvement  this  time  consisted  en- 
tirely in  the  removal  of  logs  and  snags  from  the  bed  of  the  river  and  the  trimming 
away  of  overhanging  growth  frt>m  the  banks,  all  below  Conway.  In  this  way  for  the 
year  797  sunken  logs,  100  stumps,  35  large  trees  with  roots,  17  cords  of  small  snags, 
9  barrels  of  rosin,  3  sticks  of  timber,  1  large  flat-boat,  and  1  small  schooner  were  re- 
moved from  the  channel,  and  591  large  trees  with  roots,  1,061  small  trees,  the  branches 
of  112  other  trees,  99  protruding  stumps,  and  14,550  linear  feet  of  brush  were  cleared 
from  the  banks  of  the  river  where  tbey  overhung  and  impeded  navigation. 

Besides  the  above,  15  cords  of  felled  trees  and  bmsh  and  131  cubic  yards  of  earth 
and  roots  were  removed  from  Little  Needles  Eye  Cut-off,  and  repairs  begun  at  Oat 
lied  Shoal  Jetty. 

*  See  Annual  Report  of  Chief  of  Engineers  for  1880,  pages  848  and  849. 
t  See  Annual  Report  of  Chief  of  Engineers  for  1881,  pages  1030  dTnd  1031. 
t  See  Annual  Report  of  Chief  of  Engineers  for  1882,  pages  1108  and  1109. 
^  See  Annual  Report  of  Chief  of  Engineers  for  1883,  page  868. 
n  See  Annual  Report  of  Chief  of  Engineers  for  1883,  page  869. 
^  See  Annual  Rei>ort  of  Chief  of  Engineers  for  1884,  page  1056. 
•*  See  Annual  Report  of  Chief  of  Engineers  for  1884,  page  1048L 
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The  foregoiDg  work  thorongliiy  cleared  the  Waccemaw  of  obstructions  below  Con- 
way, BO  far  as  a  carefal  examination  and  diligent  search  indicated.* 

Captain  Bixby  has  revised  the  estimate  for  the  improvement  of  this  river,  and  has 
recommended  that  a  further  total  of  $103,000  be  expended  in  this  way,  and  that  the 
work  be  extended  above  Conway,  so  as  to  open  up  the  very  considerable  commerce  on 
that  portion  of  the  river.* 

1885-^86.  There  has  been  no  work  of  any  kind  carried  on  since  the  end  of  the  fiscal 
year  of  1885.  It  will  be  seen  from  the  above  that  work  has  been  either  actually  oar* 
Tied  on  or  proposed  at  intervals  for  the  past  108  years. 

It  is  generally  thought  wherever  the  Jetties  have  been  completed  they  have  been 
the  means  of  increasing  the  depth  of  water  at  such  points. 

The  following  appropriations  have  been  made  to  date  hereof : 

Junel4,  18d0 »15,000 

March  3, 1881 10,000 

August2, 1882 4,400 

July  6,1884 «,000 

Total $35,400 

RBGOMMKNDATIONS  FOB  NEXT  SEASON'S  WOBK. 

It  is  respectfully  recommended  that  the  improvement  of  the  river  be  carried  above 
Conway,  and  that  the  logs  and  snags  be  removed  from  the  channel  during  low  water 
and  the  overhanging  growth  trimmed  and  cut  away  at  high  water. 

It  is  further  recommended  that  no  attempt  be  made  to  thoroughly  clear  the  river 
of  obstructions  at  the  time  of  the  first  working  over,  but  the  most  troublesome  and 
dangerous  impediments  to  navigation  be  removed  first  and  others  afterwards,  as  the 
river  is  worked  over  back  and  forth. 

It  is  also  recommended  that  during  the  flush-water  period,  when  work  cannot  be 
done  to  advantage  on  the  Upper  Waccemaw,  the  Little  Needles  Eye  Cut-off  be  com- 
pleted, Bi^  Needles  Eye  Cut-off  made,  and  such  repairs  to  and  completion  of  the  ex- 
isting ietties  be  prosecuted  as  may  be  deemed  necessary.  Owing  to  the  difficulty  of 
properly  classifying  the  work  upon  this  river  it  is  respectfully  suggested  that  it  be 
done  by  hired  labor  and  machinery,  which  method  of  work  it  is  thought  will  be  most 
economical  and  advantageous  to  the  Gk>vernment. 

GOACMBBCIAL  STATISTICS. 

As  far  as  has  been  ascertained  there  has  been  very  little,  if  any,  change  in  the 
commerce  on  this  river  since  the  date  of  my  last  annual  report.  It  is  probable  that 
traffic  has  somewhat  increased  upon  the  Upper  Waccemaw. 

The  commerce  has  been  carried  on  by  the  usual  number  of  sailing  vessels,  steamers, 
flat-boats,  &c. 

The  clearing  out  of  the  Upper  Waccemaw  will  give  an  isolated  country  an  outlet, 
and  thereby  will  at  once  increase  considerably  the  amount  of  trade  on  the  river. 
Very  respectfully,  your  obedient  servant, 

Reid  Whitford. 
Capt.  W.  H.  BiXBT, 

Corps  of  Engineers f  XJ»  S.  A. 


CommeroM  statistics  for  imvroving  W€Lecemaw  River ,  South  Carolina,  for  the  fiscal  year 
ending  June  30, 1SQ6,  furnished  by  Mr,  J,  L  Hazard,  of  Georgetown, 


Articles. 


KXPOBTB. 


Lumber 
Shiogles 


feet. 

namber. 

Timber feet. 

Boein barrela. 

Spirits  turpentine do... 

Cmde  turpentine do... 

Bonghrice bnshels. 

Clean  rice barrels. 

Cotton bales 

Miscellaneons 


DCPOBTB. 

Oenenl  merchandise tons. 

Total  valae  exports  and  imports 


Quantity. 


Amonnt. 


2,778,961 

2,200,700 

850,000 

63,600 

12.260 

10,1«0 

100,000 

20, 241 

6,000 


6,000 


134, 674  51 

28.258  75 

85,000  06 

80,266  06 

183,750  06 

20,820  00 

125.606  00 

864,888  06 

225,000  00 

25,000  06 


175^000  06 


1,2M,661  26 


*  See  Annual  Report  of  Chief  of  Engineers  for  1885,  page  1105. 
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BEMABKS. 

The  eommerce  has  been  carried  on  by  abont  the  same  number  of  steamers  and  sail- 
ing Tessels  as  reported  last  year,  with  the  addition  of  an  extra  propeller  steamer  pat 
«n  the  river  doriDg  the  year. 

This  boat  carries  the  United  States  mail,  freight,  and  passengers,  and  is  an  entire 
cnceess.  There  is  also  in  coarse  of  constrnction  a  small  steamer  on  the  upper  river  to 
be  need  above  Conway. 


L  XX. 
IMPROVEMENT  OF  GEORGETOWN  HARBOR,  SOUTH  CAROLI^A. 

Georgetown  is  situated  at  the  head  of  Winjaw  Bay,  and  at  the  con 
^aeuce  of  the  Sampit,  Great  Pee  Dee,  and  Waccemaw  rivers  (the  lat 
ter  having  conjointly  a  drainage  area  of  18,040  square  miles),  and  is  th(; 
natural  harbor  and  sea-port  for  all  commerce  passing  to  and  from  these 
rivers  and  their  tributaries.  Georgetown  is  also  a  railroad  terminus. 
This  harbor,  prior  to  governmental  improvement  in  1880,  had  an  ex- 
x^Uent  well  protected  anchorage  of  at  least  1  mile  in  length,  150  feet 
^dth,  and  15  feet  depth.  A  bar  of  about  2,850  feet  length  and  with 
only  9  feet  depth  of  water  was  the  only  obstacle  to  an  otherwise  gooil 
13- foot  navigation  from  Georgetown  13  miles  to  the  ocean.  The  com- 
merce of  this  harbor  is  estimated  to  have  then  been  about  $2,000,000  of 
transported  goods  per  year. 

The  original  project  of  1881,  as  continued  to  date,  proposed  for 
$14,000  to  secure  a  dredged  channel  of  200  feet  bottom  width  and  12 
feet  low- water  depth  entirely  through  this  bar.  This  estimate  was  based 
on  the  supposition  that  the  bar  was  composed  only  of  sand  and  mud.  In  • 
adequate  appropriations  delayed  all  work  until  1884,  and  when  actual 
work  was  commenced  it  was  found  that  the  sand  and  mud  was  a  mere 
thin  surface-covering  to  an  old  cypress  swamp,  involving  the  further 
removal  of  about  600  enormous  stumps.  The**  aggregate  amount  ap- 
propriated upon  this  project,  up  to  the  30th  June,  1886,  is  $12,000.  The 
present  estimate  (that  of  1885),  $39,000  for  the  final  <;ost  of  the  work, 
is  based  upon  these  later  developments. 

Eleven  thousand  nine  hundred  and  eighty-six  dollars  and  four  cents 
have  been  expended  in  all  up  to  June  30, 1886,  giving  a  through  cut  en- 
tirely across  the  bar  with  12  feet  low-water  depth,  and  with  a  variable 
width  of  from  40  to  80  feet.  The  commerce  of  the  harbor  is  now  about 
$3,500,000  per  year,  showing  a  total  increase  of  $1,500,000  per  year 
above  that  of  1880. 

The  special  work  of  the  year  is  as  follows:  Expenditures,  $3,552.91. 

The  amount  appropriated  up  to  July,  1884,  was  too  small  for  eco- 
nomical work,  but  work  was  then  commenced  because  improvement  was 
«o  much  needed  that  small  immediate  results  were  regarded  as  more 
valuable  than  larger  but  delayed  possible  results. 

Under  an  existing  contract  with  Mr.  Cephas  Gilbert,  of  Georgetown, 
work  was  continued  from  the  30th  June  to  13th  August,  1885,  when  it 
had  to  stop  for  want  of  further  funds.  During  this  time  2,684  cubic 
yards  of  sand,  mud,  and  small  roots,  66  large  stumps^  and  1  log  were 
removed  from  the  channel-bed ;  completing  a  cut  enturely  through  the 
bar  from  Sampit  Biver  to  Winyaw  Bay,  2,640  feet  long,  at  least  12  feet 
deep  everywhere  at  low  water,  and  80  feet  wide  over  860  feet  length, 
60  feet  wide  over  720  feet  length,  and  40  feet  wide  over  the  remaining 
1,060  feet  length. 
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Other  than  this,  and  office  work,  and  the  care  of  the  Government 
property,  nothing  has  been  done  for  want  of  fands.  This  work  has^ 
been  carried  on  with  great  vigor  and  thoroughness  under  the  immedi- 
ate supervision  of  Assistant  Engineer  Beid  Whitford.  His  full  report, 
including  a  brief  history  of  past  work  upon  this  improvement,  is  here- 
with appended. 

Becommendations  for  future  work  are  as  follows:  That  the  above  im- 
provement be  completed  in  accordance  with  the  present  approved  and 
adopted  project,  so  as  to  secure  a  channel  of  12  feet  depth  at  mean  low 
water,  and  of  about  200  feet  bottom  width,  entirely  through  the  bar^ 
at  a  total  expense  of  $27,000  in  addition  to  the  $13.96  available  30th 
June,  1886;  this  amount  to  be  appropriated  in  two  yearly  installments^ 
of  $20,000  and  $7,000,  respectively.  Smaller  yearly  appropriations  in- 
volving the  alternate  disorganization  and  reorganization  of  working 
parties,  damage  to  unfinished  work,  extra  superintendence,  and  deteri- 
oration of  plant  will  increase  the  cost  of  the  work  by  about  $2,000  x>er 
appropriation.  Further  improvement  is  desirable  in  order  to  continue 
this  channel  by  a  similar  easy,  well  marked,  and  well  defined  channel 
entirely  through  fhe  upper  portion  of  Winyaw  Bay.  With  this  object 
in  view  a  survey  of  the  entrance  to  Georgetown  Harbor,  through  Win- 
yaw  Bay,  South  Carolina,  is  desirable,  and  is  recommended  as  an  exten- 
sion of  the  Georgetown  Harbor  improvement. 

The  channel  once  thoroughly  opened  will  probably  be  permanent^ 
By  this  improvement  ocean  vessels  of  12  feet  draught,  after  once  cross- 
ing the  Winyaw  Bay  Bar,  can  proceed  without  further  delay  15  milea 
further  to  their  anchorage  at  Georgetown. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  as  follows: 

The  present  channel  should  be  first  widened  throughout  to  60  feet 
width,  next  to  80  feet  width,  and  so  on,  each  successive  addition  to  the 
channel  width  being  carried  through  the  entire  length  of  cut.  The  re- 
moval of  stumps  must  accompany  or  follow  immediately  the  removal  of 
mud  and  sand.  Immediate  improvement  is  so  necessary  that  any  ap- 
propriation, however  small,  should  be  immediately  utilized. 

Georgetown  is  a  port  of  entry. 

Money  statement. 

July  1,  1885,  amount  available |3,566  15 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 |3,550  19 

July  1,  1886,  outstanding  liabilities 2  00 

3,552  19 

July  1,  1886,  amount  available 13  9^ 

Amount  appropriated  by  act  approved  August  5,  1886 5, 000  OO' 

Amount  available  for  fiscal  year  ending  June  30,  1887 5. 013 

{Amount  (estimated)  required  for  completion  of  existing  project 24, 000 
Amount  that  can  be  probtably  expended  in  fiscal  vear  ending  June  30, 1888  24,  000 
Submitted  in  compliance   with  requirementsof  section  2  of  river  and 
harbor  acts  of  1866  and  1967. 


bbport  of  mr.  rbid  whitford,  assistant  engineer. 

United  States  Engineer  Office, 

Georgetown,  8.  C,  February  26,  1886. 

Captain  :  I  have  the  honor  to  make  the  following  annual  rei>ort  concerning  ilx^^ 
improvement  of  Georgetown  Harbor,  8.  C,  to  date  of  present  fiscal  year. 
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GBKERAL  FEATURES. 

This  harbor  is  sitaated  at  the  head  of  Winyaw  Bay,  about  13  miles  from  the  ocean 
.mnd  at  Georgetown,  a  place  of  considerable  commercial  importance,  having  nearly 
■3>000  inhabitants.  There  is  one  railroad  here  on  which  is  mn  daily  a  train  to  and 
from  Lane's,  a  station  on  the  northeastern  railroad,  giving  the  town  very  good  facili- 
ties for  mails  and  travel  in  any 'direction. 

There  are  regalar  lines  of  laree  first-class  schooners  to  New  York  and  Baltimore, 
as  well  as  lines  of  steamers  to  Charleston,  8.  C,  and  np  the  various  rivers  emptying 
their  waters  into  Winyaw  Bay. 

The  cultivation  of  tide- water  rice  is  largely  carried  on  in  this  vicinity,  and  much 
of  it  is  milled  and  prepared  for  Northern  markets  in  Georgetown. 

HISTORY  OP  PAST  IMPROVEMENT. 

137^*80.  The  river  and  harbor  act  of  Jane  14, 1880,  provided  for  a  survey  of  George- 
town Harbor. 

This  work  was  assigned  to  the  charge  of  Capt.  Charles  B.  Phillips,  Corps  of  Engi- 
neers, United  States  Army,  Juno  17,  1880. 

1880-^81.  This  survey  was  completed  by  Charles  W.  Forster,  assistant  engineer,  be- 
tween the  19th  of  Angust  and  26th  of  September  this  same  year. 

The  report  that  followed  (for  details  see  pages  1036  and  1037  Annual  Report  of  the 
Chief  of  Engineers,  1681).  explained  the  existence  of  a  shoal  about  2,850  feet  in  length 
lying  across  the  mouth  or  the  Sampit  River  and  from  one-half  to  1  mile  from  G^r^e- 
town.  Upon  this  shoal  a  depth  of  9  feet,  at  ordinary  low  water,  was  reported,  with 
the  bottom  consisting  only  ol  sand  and  sand  mixed  with  mud.  There  was  no  mention 
made  of  the  existence  of  stumps,  and  nothing  of  the  kind  was  taken  into  considera- 
tion in  forming  the  original  estimate,  amounting  to  a  total  of  114,151.94,  for  which 
there  was  to  be  removed  64,327  cubic  yards  of  material,  famishing  a  depth  of  12  feet 
at  mean  low  water,  and  a  width  of  200  feet  through  the  entire  length  of  the  shoal. 

Captain  Phillips  recommended  the  expenditure  of  the  above  amount  (see  his  report 
to  the  Chief  of  Engineers,  page  1036,  Annnal  Report  Chief  of  Engineers  for  1881;.  The 
approved  project  contemplated  the  completion  of  the  project  as  stated  above. 

1881-'82.  The  river  and  harbor  act  of  August  2,  1882,  appropriated  $7,000  for  this 
improvement.  Capt.  James  Mercur,  Corps  of  Engineers,  United  States  Army,  who  as- 
sumed charge  of  this  work  upon  the  death  of  Captain  Phillips,  Jane  14,  1881,  recom- 
mended that  operations  should  not  be  commenced  (see  bis  report  to  the  Chief  of 
Engineers,  page  872  Annual  Report  Chief  of  Engineers  for  1883)  because  the  amount 
was  thought  to  be  too  small  to  accomplish  much  good,  and  inasmuch  as  the  construc- 
tion of  dikes  might  be  necessary  to  prevent  the  dredged  channel  from  filling. 

188a-^.  The  river  and  harbor  act  of  July  5,  1884,  appropriated  $5,000  for  this 
work,  makins  a  total  of  $12,000  available. 

Capt.  F.  A.  ninman.  Corps  of  Engineers,  United  States  Army,  who  succeeded  Cap- 
tain Mercur  in  March,  1884,  recommended  (see  his  report  to  the  Chief  of  Engineers, 
page  1052,  Annual  Report  Chief  of  Engineers  for  1884)  that  the  work  be  commenced. 
He  also  stated  that  dikes  would  probably  be  required,  and  in  addition  possible 
periodical  dredging  to  keep  the  channel  open. 

18d4-'85.  Captain  Hinman  was  succeeded  by  Capt.  W.  H.  Bixby,  Corps  of  Engi- 
neers, United  States  Army,  in  the  charge  of  this  work  in  August,  1^.  Having  been 
jidvertised  for  the  usual  length  of  time,  in  the  autumn  of  this  year  the  contract  was 
awarded  to  Cephas  Gilbert,  of  Georgetown,  8.  C,  he  being  the  lowest  bidder. 

Active  preparations  were  begun  by  him  with  a  dipper-dredge  on  the  8th  of  De- 
cember of^the  same  vear.  At  the  beginning  large  cvpress  stumps  were  encountered 
deeply  rooted  in  the  bottom,  and  upon  examination  the  entire  lower  part  of  the  shoal 
to  be  dredged  was  found  thickly  covered  with  stumps.  This,  together  with  very  un- 
favorable weather,  greatly  retarded  the  progress  ox  the  work,  and  the  stumps  im- 
mensely increased  the  cost  of  the  same  over  the  original  estimate.  To  June  30  of 
this  year  there  had  been  dredged  and  removed  from  the  shoal  a  total  of  20,924  cubic 
yards  of  material,  3  logs,  and  75  stumps  of  trees  over  1  foot  in  diameter.  At  this 
time  there  had  been  completed  one  cut  20  feet  wide  and  12  feet  at  mean  low  water 
through  the  entire  shoal,  and  several  other  cats  aggregating  a  total  width  of  about 
60  feet,  and  depth  as  given  above  had  been  finished  about  half  way  through  the  bar. 

WORK  OF  PABT  TEAR. 

1885-^86.  After  June  90, 1885,  dredging  was  continued  until  another  cut  20  feet  wide 
4ind  12  feet  deep  at  low  tide  was  completed  through  the  total  length  of  the  bar,  thus 
running  the  40  feet  width  for  a  distance  of  2,640  feet  down  to  the  r2-foot  curve  in 
Winyaw  Baj,  and  thereby  securing  a  uniform  width  of  40  feet  through  the  entire  bar. 
From  this  last  cut  there  were  removed  2,684  cubic  yards  of  material,  1  log  and  66 
«tumps  of  trees  over  1  foot  in  diameter.  As  the  dredging  was  extended  toward 
48ampit  Point  there  was  found  an  increased  nuoLber  of  stamps  over  those  removed 
from  the  first  cut  through.  It  appears  that  this  may  be  expected  to  be  the  cssa  «a 
the  channel  is  widened.    After  finishing  the  second  cut  through  Auguat,  \^!^,  oil^^ 
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13tli  the  work  was  saspended  owing  to  the  exhaustion  of  lands.    Sheet  A,  herewith* 
sent,  shows  the  work  clone  and  that  left  to  be  done. 

For  the  next  season's  work  it  is  respeotfnlly  recommended  that  the  channel  be- 
widened  by  working  from  east  to  west  and  that  each  cat  be  carried  entirely  throa^h 
the  shoal  before  other  dredging  is  allowed  on  any  other  portion  of  the  shoal.  Tne 
dredged  channel  will  thns  be  rendered  soonest  serviceable. 

Captain  Bixbj  recommended  (see  his  report  to  the  Chief  of  Engineers,  in  Annnal 
Report  of  Chief  of  Engineers,  pages  1114  and  1115,  1885),  the  continuation  of  the 
work,  nnder  the  present  approved  project,  and  the  farther  expenditare  of  $30,000, 
inclnding  the  fands  then  available  (^,566.15). 

COMHEBCIAL  STATISTICS. 

There  is  no  change  in  the  general  commerce  of  the  harbor,  so  far  as  I  am  aware^ 
since  the  date  of  mv  last  annnal  report. 

Very  respectf ally,  year  obedient  servant, 

Rbid  Whitford, 
A99istant  Efufineer. 
Capt.  Wm.  H.  Bubt, 

Carps  of  EngineerBf  U,  8,  A, 


Commereial  itatUtioifor  improvement  harbor  at  Qtorgeioum.  8,  C,  for  ihefieoal  year  ending 
June  30, 1886,  fumi$hed  by  Mr.  J.  I.  Maeard,  of  Georgeiaum. 


Articles. 


XXFORTB. 

Lumber feet. 

Shingles somber.. 

Soein bftrrelB.. 

Spirits  turpentine do.... 

Cotton bales., 

Bice barrels.. 

Tsr do... 

Wool bales., 

Hidee do... 

Wsx barrels.. 

CrDS8«tiefl » number.. 

Grade  turpentine barrels., 

Fors oases., 

IMPOBTB. 

General  mercbandise tons.. 

Total  vmlne  exports  and  imports 


Qnantity. 


5,585,850 

5,811,608 

143,496 

27,503 

81,979 

28,058 

570 

89 

25 

« 

19,655 

147 

1 


80,000 


Yalae. 


$69,191  9» 

72,643  85 

215.244  0<^ 

412,546  00 

1.439, 055  0» 

505,044  00 

712  60 

8,000  00 

240  00 
6,879  2^ 

467  sa 

100  0» 


1,025,000  0» 


8,757,273  06> 


BESCABK8. 


The  commerce  has  been  carried  on  by  aboat  the  same  nnmber  of  sailine  vessels  and 
steamers  as  reported  last  J^t^t  ^^^^  ^®  addition  of  one  steamer,  together  with  tha 
arrival  of  and  departure  of  several  square-rigged  vessels  to  and  fh>m  foreign  ports. 


Lf  12. 


IMPROVEMENT  OF  THE  8ANTEE  RIVER,  SOUTH  CAROLINA. 

The  Santee  Biver,  formed  by  the  Oongaree  and  Wateree  rivers,  and 
emptying  into  the  Atlantic  Ocean  just  south  of  Winyaw  Bay,  has  firom 
the  sea  to  its  headwaters  in  the  mountains  a  total  length  of  about  500 
miles,  and  a  drainage  area  of  15,414  square  miles.  It  was  formerly 
navigated  by  4-1'oot  draught  boats  from  the  sea  up  to  Columbia  on  the 
Gongaree  and  Camden  on  the  Wateree. 

In  1880,  the  date  of  the  commencement  of  governmental  improvement, 
this  navigation  was  considerably  obstruct^  and  blocked  at  all  stages 
of  water  by  sunken  logs,  snags,  and  floating  timber.  Its  bar  entrance 
was  narrow,  crooked,  and  shifting,  with  only  about  4  feet  depth  of  water 
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at  low  tide,  and  so  situated  as  to  be  very  difficult  and  expensive  to  im- 
prove. Four  steamers  and  a  few  small  vessels  were  then  running  npon 
portions  of  the  river.  Its  commerce  is  estimated  to  have  then  been 
about  $600^000,  and  to  now  be  about  $1,400,000  of  transported  goods 
p«r  year. 

The  original  project  of  18S0  proposed  for  $104,000  to  provide  the  river 
with  a  good  outlet  through  Mosquito  Creek  to  Winyaw  Bay,  by  deep- 
ening and  straightening  this  creek  to  50  feet  width  and  7  feet  depth, 
at  an  expense  of  $74,000 ;  and  to  secure  a  safe  and  unobstructed  7- 
foot  navigation  in  the  river  itself  from  its  mouth  154  miles  upward  to 
Wright's  Bluff;  and  thence  a  similar  5foot  navigation  30  miles  further 
to  its  head  in  the  Congaree  and  Wateree  rivers  at  an  expense  of  $30,000. 
This  estimate  was  based  upon  a  hasty  and  inexpensive  survey,  which 
supposed  very  easy  and  cheap  dredging  and  no  need  of  revetment  at 
Mosquito  Greek,  and  comparatively  few  obstructions  in  Santee  Kiver. 
Subsequent  work  and  examinations  developed  numerous  cypress  stumps 
and  much  hard  sand  to  be  removed,  and  much  revetment  to  be  put  in 
at  Mosquito  Greek,  and  showed  the  river  obstructions  estimated  for 
were  far  below  the  number  per  mile  actually  taken  out  from  the  similar 
Deighboring  rivers.  In  both  cases  the  estimates  should  have  been  more 
than  doubled  to  agree  with  facts  later  developed. 

The  aggregate  amount  appropriated  upon  this  project  up  to  June  30, 
1886,  is  $57,000.  The  present  estimates,  based  on  the  later  develop- 
ments, are  as  follows : 

For  Moeqnito  Creek  Canal : 

606,000  cubic  yardB  dredging,  at  33i  cents |202,000 

l,44OBtiunp0,  at|30each 43,200 

Drainage  and  dike  protection  against  the  ocean 5,600 

6,000  linear  feet  revetment,  at  |3. 18,000 

Drawbridge  (as  constmcted) 2,500 

271,300 
For  river  proper : 

184  miles,  at  1300  per  mUe |55,200 

l^«dging  and  rock  excavations 15,000 

Diking 5,000 

75,200 

346,500 

The  appropriation  of  1881  and  since  provided  only  for  work  upon  the 
outlet  of  the  river  through  Mosquito  Creek  to  Winyaw  Bay^  and  the 
approved  project  of  1881  for  this  expenditure,  as  continued  to  date,  pro- 
posed to  secure  to  the  river  a  straightened  canalized  outlet  through 
Mosquito  Greek,  7  miles  long,  30  feet  wide,  and  6  feet  deep  at  mean  low 
water,  and  to  construct  one  draw-bridge  over  this  creek.  This  work 
was  estimated  at  $43,000,  but  being  estimated  on  the  same  basis  as  the 
previous  project,  this  amount  was  not  half  large  enough.  The  present 
estimate,  $144,000,  based  on  the  later  developments,  is  as  follows : 

33,000  onbio  yards  dredging  and  90  stnmps  (caves  and  deepening  canal  to  6 

feet) :........ $13,700 

24,000  cubic  yards  dredffing  and  90  stumps  (deepening  of  creek) 10, 700 

100,000  cubic  yards  dreaging  and  20  stumps  (extension  of  canal) 40, 000 

6.000  linear  feet  revetment,  at  |3 18,000 

Drainage  and  dike  protection  against  the  ocean 5,600 

88,000 
Already  spent 55,346 

Total 143,346 

If  Ibund  necessary  a  tide-lock  must  be  added  at  a  farther  cost  of  perhaps  $5,000. 
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Pifty-five  tbousaDGJ  three  hundred  and  forty-six  dollars  and  thirty- 
seven  cents  have  been  spent  in  all  upon  this  improvement  ap  to  June 
30, 1886,  in  removing  119,396  cubic  yards  of  hard  sand  and  mud,  and 
518  cypress  stumps  and  logs,  thereby  cutting  15,610  linear  feet  of  canal 
30  feet  wide  and  5  feet  deep, from  Mosquito  Creek  toward Winyaw  Bay; 
in  making  necessary  surveys  of  the  whole  improvement,  and  in  building 
a  draw  bridge  over  the  creek  (in  accordance  with  the  provisions  of  the 
cession  of  right  of  way  for  the  canal).  No  improvement  of  commerce 
has  yet  been  produced,  nor  was  any  to  be  expected  therefrom  until  the 
canal  should  be  finally  completed. 

The  special  work  of  the  year  is  as  follows : 

Expenditures,  $14,993.62. 

The  amount  of  funds  available  at  the  commencement  of  the  fiscal  year 
was  too  small  for  economical  work,  but  improvement  was  so  much 
needed  that  small  immediate  actual  results  were  regarded  as  more 
valuable  than  larger  but  delayed  possible  ones. 

Owing  to  its  variable  features,  and  the  difficulty  of  properly  specify- 
ing it  beforehand  and  inspecting  it  afterwards,  the  work  was  allowably 
done  by  hired  labor  and  the  purchase  of  materials  in  open  maiket. 

Between  the  SOth  of  June,  1885,  and  the  end  of  November  a  dredge, 
owned  by  a  company  in  Georgetown,  S.  C,  removed  13,354  cubic  yanis 
of  mud  and  difficult  sand,  three  logs  and  9  stumps  from  1,835  linear  feet 
of  new  canal,  and  further  removed  2,073  cubic  yards  of  caves  and  slides 
from  567  linear  feet  of  old  canal,  thus  opening  the  canal  at  both  ends 
to  3  feet  draught  of  water  in  Mosquito  Creek. 

The  junctions  of  the  canal  with  the  creek  were  rounded  off  to  facilitate 
the  entrance  of  boats.  Further  work  of  dredging  was  stopped  for  want 
of  available  funds.  The  canal  is  in  general  30feet  wide, and  5  feet  deep 
at  low  water^  but  at  two  or  three  points  it  is  narrowed  by  caves  and 
slides  to  18  feet  clear  width  and  3  feet  depth. 

The  creek  entrances  are  at  present  narrow,  crooked,  and  shallow,  so 
that  when  the  canal  was  opened  in  November  it  would  allow  only  rafts 
and  boats  of  75  feet  length,  18  feet  width,  3  feet  draught,  to  pass  en- 
tirely through  from  Winyaw  Bay  to  the  Santee  Eiver. 

Between  January  and  June  a  rolling  draw-bridge  of  40  feet  clear  span 
and  235  feet  length  (including  approaches),  allowing  the  passage  of 
wagons  10  feet  wide  and  13  feet  high,was  built  at  the  existing  roadway 
crossing  at  a  cost  of  less  than  $2,500.  This  drawbridge  presents  a  fine 
appearance,  and  can  be  easily  maneuvered  by  one  man,  and  gives  great 
i^atisfaction  to  the  traveling  public.  This  work  was  done  by  hired  la- 
bor, because  due  advertisement  failed  to  secure  reasonable  bids. 

In  May  and  June  small  surveys  were  made  of  the  canal  and  adjacent 
river  at  its  two  ends  and  of  the  lagoons  and  marsh  between  the  canal 
and  ocean,  with  reference  to  determining  the  best  connection  between 
the  canal  and  rivers  and  the  best  meth^  of  draining  the  lagoons  and 
marsh.  The  results  favor  the  shortening  of  the  present  located  creek 
entrances,  the  closure  of  the  present  outlet  of  Lagoon  Creek  into  the 
Government  Canal,  the  establishment  of  a  catch-sand  fence  between  the 
lagoons  and  the  ocean,  and  the  drainage  of  the  lagoons  along  their  for- 
mer drainage  lines  into  Little  Minim  Creek  and  the  Santee  River.  Full 
reasons  for  these  minor  constructions  will  be  given  prior  to  commencing 
actual  work  thereon. 

On  the  19th  April,  at  a  time  of  excessive  high  tides  and  heavy  Winds 
from  the  ocean  side,  a  time  when  the  ocean  salt  water  might  have 
terribly  washed  over  the  low  beach  into  the  Lagoons  Canal,  the  canal 
was  closed  by  an  inexpensive  dike — first,  as  a  safeguard  against  a  barely 
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possible,  though  improbable,  fature  iujary  to  the  rice  interests  daring 
thepi'esent  incomplete  condition  of  the  canal  and  the  present  rice- grow- 
ing season,  and,  second,  as  a  means  of  completing  desirable  observa- 
tions as  to  the  motion  and  quality  of  the  water  in  the  canal  with  refer- 
ence to  the  merits  or  necessity  of  a  fature  flood-gate  or  (ide-lock  in  the 
canal. 

A  series  of  inspections  and  special  examinations  were  commenced  in 
December,  1885,  while  the  canal  was  open,  in  order  to  determine  whether 
the  opening  of  the  canal  had  damaged  or  would  damage  the  rice  inter- 
ests of  the  neighborhood  by  the  introduction  of  salt  or  impure  water. 
A  full  report  of  the  result  of  these  examinations  was  rendered  on  the 
25th  February,  1886  (since  published  in  House  Ex.  Doc.  No.  114,  Forty- 
ninth  Congress,  first  session ;  copy  inclosed).  From  the  26th  March, 
the  commencement  of  the  rice-planting  season,  up  to  the  30th  Jane,  1886 
(the  31st  of  March  accidentally  omitted),  inspections  of  the  canal  have 
been  made  daily  and  numerous  samples  of  water  at  various  points  have 
been  collected  and  bottled.  These  inspections  commenced  while  the 
canal  was  open  and  continued  after  the  canal  was  closed,  and  they  have 
been  supplemented  by  several  special  inspections,  some  made  by  a  rice 
planter  of  long  experience,  some  by  the  assistant  engineer,  some  by 
nlysc^,  one  of  the  latter  having  extended  over  the  whole  length  of  the 
canal  at  a  moment  when  all  conditions  were  most  unfavorable  to  the 
pureness  of  the  water  in  the  canal,  and  on  a  day  and  even  hour  when 
special  complaints  were  being  made  unknown  to  me  at  the  time.  In 
the  last  of  May  and  through  Jane  heavy  freshets  in  the  Pee  Dee 
and  Santee  rivers  flooded  the  rice-fields  with  fresh  water.  All  the 
evidence  collected  from  these  examinations  and  inspections  and  from 
all  other  reliable  sources  tends  to  show  that  Mosquito  Greek  has 
been  no  Salter  and  no  more  impure  since  the  opening  of  the  Government 
Canal  than  it  was  before  such  opening,  and  they  show  that  while  the 
Government  Canal  was  open  (and  since)  some  of  the  salt,  bad,  or  impure 
water  in  the  Government  Canal  has  come  trom  the  rice-planters'  canals 
and  the  rest  of  it  has  come  from  the  upper  tidal  basins  of  the  creek  it- 
self, and  none  of  it  has  come  throagh  the  Government  Canal :  that  by 
reason  of  the  canal  there  has  been  no  fiow  of  salt  water  into  Mosquito 
Creek  nor  any  injury  to  the  rice  interests;  and  that  the  preponderance 
of  motion  of  water  in  the  canal  has  been  from  the  Santee  Biver  towards 
Winyaw  Bay,  this  being  the  direction  which  will  benefit,  instead  of  in- 
juring, the  rice  interests. 

The  com^mencemeut  of  this  canal  in  1881-'82  and  its  opening  in  1885 
have  been  bitterly  opposed  by  Mr.  B.  I'on  Lowndes,  a  rice  planter  of 
Mosquito  Creek.  In  1881-'82,  after  a  delay  of  four  months  and  a  fall 
investigation  by  the  War  Department,  his  objections  were  found  insuf- 
ficient, and  work  was  ordered  to  be  resumed.  (See  action  of  Secre- 
tary of  War,  dated  3d  March,  1882,  on  letter  of  Engineer  Department, 
with  eighteen  inclosures.)  In  December,  1885,  another  vigorous  at- 
tempt was  made  to  delay  work  by  complaints  that  the  opening  of  the 
canal  had  damaged  the  rice  interests,  and  that  the  canal  must  be 
closed  or  furnished  with  a  tide-lock.  My  fall  report  of  25th  February, 
1886,  showed  that  past  damage  was  imaginary,  and  that  fature  dam- 
age, when  probable,  would  be  prevented  by  simple  means  available 
to  the  Engineer  Department,  as  had  been  previously  stated  to  Mr. 
Lowndes. 

Another  attack  was  later  made  by  Mr.  E.  I'on  Lowndes'  own  peti- 
tion to  Congress,  dated  6th  February,  188G,  accompanied  by  the  peti- 
tion, dated  1st  February,  1880,  of  sixty-two  other  persons  claiming  to 
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be  iDterested  in  rice  cultivation  on  Mosqnito  Greek,  and  repeating  thd 
complaints  previously  made  by  Mr.  Lowndes.  These  petitions  were, 
by  my  letters  of  18tli  March  and  1st  of  May,  shown  to  be  without  re- 
liable foundation,  and,  furthermore,  several  of  the  signers  of  the  lat- 
ter petition  afterwards  came  forward  and  made  af&davit(see  my  letter 
of  1st  of  May)  that  at  the  time  of  signing  the  petition  they  were  labor- 
ers in  the  employ  of  Mr.  Lowndes ;  that  the  petition  was  not  read  to 
them  before  signing;  that  they  did  not  know  the  purport  of  said  petition 
at  the  time  of  signing;  that  the  rest  of  the  sixty-two  persons  were  also 
laborers  in  the  employ  of  Mr.  Lowndes;  and  that  they  had  never  seen 
any  material  change  in  the  Mosqnito  Greek  water  resulting  from  the 
outflowing  water  through  the  United  States  Ganal.  Gonsidering  the 
voluminous  official  correspoudence  connected  with  Mr.  Lowndes'  last 
complaint,  the  insufficiency  of  his  reasons,  the  damage  to  the  com- 
mercial interests  of  the  neighborhood  by  these  unnecessary  delays,  the 
annoyance  to  the  progress  of  the  work,  the  expense  of  otherwise  un- 
necessary inspections  and  examinations,  the  comparatively  small  value 
of  the  Lowndes  property,  rated  for  taxation,  buildings  included,  at 
$7,940  in  1881,  at  the  time  of  commencement  of  the  canal,  and  the  man- 
ner in  which  Mr.  Lowndes'  petitions  appear  by  affidavit  to  have  been 
obtained  from  men  ignorant  of  what  they  were  signing,  I  recommend 
that  further  similar  complaints  from  Mr.  B.  I'on  Lowndes  be  answered 
by  a  mere  reference  to  past  records. 

During  the  past  year  the  work  of  this  improvement  has  been  carried 
on  with  great  vigor  and  thoroughness  under  the  immediate  supervision 
of  Assistant  Engineer  Iteid  Whitford,  whose  report  (including  a  brief 
history  of  past  work  upon  this  improvement)  is  appended. 

Becommendations  for  future  work  are  as  follows : 

That  this  improvement  be  completed  in  accordance  with  the  present 
approved  and  adopted  project  of  1881,  so  as  to  secure  to  the  Santee 
Biver  a  straightened  canalized  outlet  through  Mosquito  Greek  7  miles 
long,  30  feet  wide,  and  6  feet  deep  at  mean  low  water  at  a  total  expense 
of  $88,000,  in  addition  to  the  $1,653.63  available  30th  June,  1886,  this 
amount  to  be  appropriated  in  two  yearly  installments  of  $48,000  and 
$40,000  respectively;  also  that  this  improvement  be  extended  in  ac- 
cordance with  the  proposed  original  project  of  1880,  so  as  to  secure  a 
safe  and  unobstructed  7-foot  navigation  firom  the  mouth  of  the  Santee 
Biver  154  miles  upward  to  Wright's  Bluff,  and  thence  a  similar  5-foot 
navigation  30  miles  further  to  its  head  in  the  Gongaree  and  Wateree 
rivers  at  a  total  expense  of  $75,000,  to  be  appropriated  in  two  yearly 
installments  of  about  $45,000  each.  Smaller  yearly  appropriations,  in- 
volving the  alternate  disorganization  and  reorganization  of  working 
parties,  damage  to  unfinish^  work,  extra  superintendence,  and  deteri- 
oration of  plant,  will  increase  the  cost  of  the  work  by  firom  $2,000  to 
$6,000  per  appropriation.  It  is  estimated  that  this  last  recommended 
improvement  would  at  once  (as  already  shown  by  past  experience  on 
the  neighboring  Pee  Dee  Biver)  increase  the  Santee  Biver  commerce  by 
from  $1,000,000  to  $2,000,000  per  year.  Further  improvement,  so  as  to 
increase  the  above  widths  and  depths  of  either  canal  or  river,  is  not  rec- 
ommended until  commerce  shall  have  shown  a  further  immediate  neces- 
sity therefor. 

After  this  improvement  is  finished,  its  proper  maintenance  may  cost 
from  $3,000  to  $5,000  per  year. 

It  is  desirable  that  two  more  short  cutoffs  should  be  made  across  long 
loops  of  Mosquito  Greek,  and  i>erhap8  one  located  cut-off  be  changea 
in  position.    The  expense  of  obtaining  the  right  of  way  for  these  cut- 
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offs,  if  anything,  will  be  slight.  It  is  therefore  recommended  that  sach 
small  portion  of  the  amount  appropriated  for  the  improvement  of  the 
Santee  Biver,  Sooth  Carolina,  as  is  deemed  advisable  by  the  8eci*etary  of 
War,  may  be  used  for  acquiring  the  right  of  way  for  the  proposed  proj- 
ect, the  said  right  of  way  to  be  obtain^  by  agreement  with  parties  in- 
terested, or  in  the  event  of  failure  to  make  a  reasonable  agreement,  by 
oondemnation,  as  provided  for  by  the  laws  of  the  State  of  South  Caro- 
lina. 

This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 
ried on  as  follows : 

Five  thousand  six  hundred  dollars  for  side-drainage  and  protection 
of  the  canal  against  the  ocean,  of  which  $i,000  for  a  drainage-ditch 
from  the  Lagoonsinto  Little  Minim  Creek;  $1,000  for  a  catch-sand 
fence  to  form  a  sand-dune  at  the  rear  of  the  ocean  beach^  and  $600  for 
a  dike  across  Lagoon  Creek  just  above  where  it  now  enters  the  canal. 

Thirteen  thousand  seven  hundred  dollars  for  redredging  caves  and 
Blides  from  the  existing  canal  and  deepening  it  everywhere  to  6  feet 
depth. 

Ten  thousand  seven  hundred  dollars  for  deepening  Mosquito  Creek^ 
between  the  canal  and  the  Santee  and  the  Winyaw  entrances. 

Forty  thousand  dollars  for  extending  the  canal  along  its  located  line 
(induing  four  cut-ofEs). 

Fighteen  thousand  dollars  for  revetting  the  side  of  the  canal  where 
necessary. 

Tbis  riyer  and  Moeqaito  Creek  are  in  the  coUeotion  district  of  Georgetown,  8.  C. 

Money  statement 

Jtilyl,  1886,  amount  available $16,647  OS 

July  1,  1886^  amount  expended  daring  fiscal  year,  exolnslTe  of 

HabiUtiea ontfl^ianding  July  1, 1885 $14,557  33 

July  1,  1886,  outstanding  liabiUties 436  09 

14,993  42 

July  1, 1886,  amount  available 1,653  6S 

Amount  appropriated  by  act  approved  August  5, 1886 18,750  00 

Amount  available  for  fiscal  year  ending  June  30, 1887  , SO,  403  63 

(Amount  (estimated)  required  for  completion  of  existi  ng  project isio.  000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    93, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AhsirtKi  of]^0po9aUfar  building  a  rolling  draw-hridae  wer  Motqnito  Cretk,  South  Caro* 
liaa,  cponed  Deeenibor  7, 1885,  by  Capt,  W.  S.  Bixby,  Corpt  of  Engineer: 


1 
3 


NamM  and  sddreuM. 


H.  A  BsBuay  Siigineering  Works,  Baltimore, 
fiaaool  W.^Unner,  Wilmington,  IT.O 


XIdc  Iron  and  Bridge  Mannflfcotoring  Company, 
CieTelaiid«  Ohio. 


Priee. 


$1,900  for  the  ■nperstmotnie  only. 

$4,487  for  bridge,  aa  per  apeeifleatlons,  or  $4,1S9 
ivith  creoaoted  pfling  fai  place  of  piling  enoaaed 
in  cement  and  mm  cylindera. 

$5,808  for  aa  iron  draw-bridge  and  appioachea. 


BeSeeted  x  priee  too  high.    Bridge  bnilt  by  hired  labor  and  pnrchaoe  of  matetiala  in  open  market  at 
^^       ^  of  $2,818.12. 
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report  of  mr.  reid  whitford,  assistant  enoixeer. 

Ukited  States  Engineer  Office, 

Georgetown,  S,  C,  June  30,  1886. 

Captain  :  I  have  the  honor  to  make  the  following  report  npon  the  improyement  of 
the  Santee  River  to  date  of  fiscal  year  now  ending : 

GENERAL  FEATURES. 

The  Santee  is  formed  by  the  Congaree  and  Wateree  rivers  uniting  their  waters,  and 
after  flowing  about  184  miles  in  a  generaHy  southerly  direction,  empties  its  waters  into 
the  Atlantic  Ocean  near  Winyaw  Bay  Bar. 

The  river  traverses  a  country  noted  for  the  number  of  virgin  forests,  yielding  an 
excellent  quality  of  cypress  and  other  valuable  timbers,  besides  the  soil  is  fertile  and 
well  adapted  to  the  production  of  cotton,  com,  and  small  grain  of  various  kinds. 

On  the  lower  part  of  the  river  tide-water  rice  is  cultivated  by  irrigation.  There  is 
probably  a  greater  bulk  of  this  crop  annually  harvested  and  shipped  than  in  any  other 
section  of  South  Carolina. 

Mosquito  Creek  is  a  very  crooked  tide-water  stream,  which  connects  Winyaw  Bay 
with  Santee  River.  The  middle  portion  of  the  creek  is  so  narrow  and  filled  up  as  to 
be  impassable  for  even  small  boats,  but  either  end  is  wide  and  deep  enough  for  ordi- 
nary steamboat  navigation.  It  is  said  that  years  a^o  Mosquito  Creek  at  every  point 
was  sufficiently  wide  and  deep  to  allow  boats  of  considerable  size  to  pass  through.  A 
vessel  drawing  5  feet  was  known  to  go  this  way  from  river  to  bay. 

From  long  neglect  and  disuse  the  creek  became  filled  up  and  narrowed  to  its  pres- 
ent condition.  The  sea-outlet  or  bar  at  the  mouth  of  the  Santee  River  is  very  shal- 
low, probably  having  only  3  feet  of  water  at  low  tide.  In  consequence  of  this  it  is 
Tery  difficult  for  safe  and  easy  navigation.  In  every  direction  at  the  mouth  mud- 
flats extend  to  quite  a  distance^  rendering  any  improvement  towards  deepening  the 
bar  expensive  and  not  expeditious.  For  these  reasons  no  known  attempt  has  ever 
been  made  towards  improvement  in  this  way.  Therefore,  on  account  of  the  natural 
state  of  things  Ihns  existing  at  the  mouth  of  the  river,  it  was  thought  advisable  and 
economical  to  provide  an  outlet  to  the  sea  elsewhere  for  the  commerce  coming  from 
the  large  area  of  country  which  this  river  drains.  With  thjs  in  view  more  than  one 
attempt  has  been  made  to  complete  this  route,  both  by  way  of  Winyaw  Bay  and 
through  Cooper  River.  So  far  as  known,  all  efforts  to  improve  this  river  have  been 
directed  in  furnishing  this  outlet,  inasmuch  as  this  matter  seemed  to  have  been  of  first 
importance  in  this  connection,  all  of  which  will  be  explained  in  the  following  notes 
and  extracts  touching  upon  the  history  of  the  river's  improvement : 

1734.  ^*  Whereas:  The  passage  to  and  from  Winyaw  is  much  impeded  by  means  of 
sand  tilling  up  the  usual  passage  called  the  Breach ;  Be  it  therefore  enacteil,  by  the. 
authority  aforesaid.  That  a  cut  or  cuts  be  made  and  kept  open,  «>t  or  near  the  head 
of  the  Barkesdale  Creek  to  old  Towns  Creek,  at  the  discretion  of  the  commiHsioners 
hereinafter  named,  sufficient  for  a  boat  that  draws  4  feet  of  water,  the  charge  of  which 
cut  or  cuts  shall  be  bourne  by  the  inhabitants  of  the  parish  of  Prince  Frederick,''  d:c.* 

1786.  An  act  of  this  year  was  passed  to  form  a  company  to  cut  a  canal  £rom  Santee 
River  to  Cooper  River,  thence  to  Charleston. *t 

1809.  An  act  of  this  year  *was  passed  to  establish  a  company  to  cut  a  canal  from 
Sam  pit  River  into  Santee  River.*! 

1879-'80.  An  act  of  the  United  States  Congress  of  March  3, 1879,  provided  for  an 
examination  of  the  Santee  River. 

The  examination  was  made  under  the  direction  of  Cant.  Charles  B.  Phillips,  Corps 
of  EngiDcers,  in  the  following  November.  Captain  Phillips  recommends  that  toe 
sum  of  $104,427  be  expended  upon  the  improvement,  which  would  include  an  outlet 
to  Winyaw  Bay  via  Mosquito  Creek,  or  a  routo  further  up  from  Minim  Creek  across 
to  Winyaw  Bay.$ 

1881.  An  act  of  Conf|;ress  of  March  3  appropriated  $22,000  for  improvinff  Santee 
River  by  deepening  and  straightening  its  outlet  to  Winyaw  Bay  through  Moeqoito 
Creek.  II 

*  Extracts  from  back  acts  of  South  Carolina  legislature. 

tThis  canal  was  actually  either  partially  or  entirely  completed,  but  the  work 

¥  roved  too  narrow  and  shallow  for  successful  service,  and  hence  it  was  abandoned, 
bis  work  is  fully  described  in  one  of  General  Q.  A.  Gillmore's  reports,  page  1148 
Report  of  Chief  of  Engineers  for  1881. 

t  An  old  canal  which  crosses  tbe  public  road  between  Georgetown  and  South  Island, 
6  miles  from  either  place,  shows  to  have  been  partially  excavated.    It  was  evidently 
abandoned  before  completion,  at d  it  is  not  known  which  of  the  above  acts  refers  to 
(his  particular  work. 
$  See  Annual  Report  of  Chief  of  Engineers  for  1880,  page  917. 
y  See  Annual  Report  of  Chief  of  Engineers  for  1881,  page  11. 
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Capt.  James  Meronr,  Corps  of  ED^neers,  IJDited  States  Army,  assumed  control  of 
the  work  upon  the  death  of  Captain  Phillips,  June,  1881. 

1882.  Mosquito  Creek  was  surveyed  this  year  under  direction  of  Captain  Mercur^ 
who  formed  a  project  for  the  work,  which  was  approved. 

The  project  contemplated  completing  the  passage  from  Winyaw  Bay  to  Santee 
River  by  making  certain  cuts  and  using  some  portions  of  Mosquito  Creek,  so  that  a 
depth  of  6  feet  at  low  tide  and  a  width  of  30  feet  at  same  stage  of  water  would  exist 
at  every  point  on  the  route.  The  project  also  embraced  the  construction  of  a  draw- 
bridge over  Mosquito  Creek. 

About  this  time  strons  and  presistent  opposition  to  the  work  proposed  arose  among 
the  rice  planters  on  the  Santee  end  of  Mosquito  Creek,  headed  by  Mr.  B.  I'on  Lowndes, 
himself  a  prominent  planter,  upon  the  ground  that  the  irrigating  fresh  water  in  Mos- 
qniU)  Creek  would  be  destroyed  by  the  United  States  Canal  projecting  salt  water 
from  Winyaw  Bay  into  said  creek,  thus  damaging  their  rice  crops.* 

Captain  Mercur  therefore  had  full  tidal  observations  taken  in  Santee  and  Winyaw^ 
fiPDm  the  result  of  which  he  based  his  opinions  to  the  effect  that  the  planters  had 
nothing  to  fear  from  salt  water  injuring  them,  as  coming  from  Winyaw  Bay  via  pro* 
poeed  work  of  United  States.  Upon  this  subject  Captain  Mercur  made  a  full  and  con- 
vincing report. 

1882.  Mr.  W.  A.  Moore,  assistant  engineer,  was  placed  in  local  charge  of  the  work 
thisyesr.    An  act  of  August  2  appropiiated  $20,000  more  for  this  work. 

188^83.  The  work  both  for  dred^nff  and  building  bridge  was  advertised  in  the 
Qsnid  manner,  but  no  bids  were  received  for  the  former,  and  those  for  the  latter  were 
considered  too  high.  For  these  reasons  authority  was  granted  for  doing  the  work  by 
hired  labor  and  machineiy.t 

Mr.  L.  P.  Miller,  of  South  Island,  S.  C,  the  originator  and  indefatigable  friend  of 
thia  work,  who  never  despaired  during  its  darkest  hours,  when  most  opposed  by  the 
eomhined  force  of  all  the  rice  planters  on  or  near  Mosquito  Creek,  made  up  a  com- 
pany composed  of  four  gentlemen  residing  in  Georgetown,  who,  with  him,  subscribed 
the  neoessary  funds,  which  enabled  him  to  build  a  first  class  rotary  dredge,  Allen 
patent.  This  dredee  was  furnished  by  agreement  to  the  United  States  to  do  the 
work  of  dredging.  Before  active  operations  had  really  begun,  but  after  the  work 
was  ordered  to  be  commenced,  this  work  was  countermanded  at  the  request  of  the 
Senators  from  South  Carolina  to  the  Secretary  of  War. 

The  object  in  thus  stopping  the  work  was  to  give  Mr.  R.  I'on  Lowndes,  an  opportn- 
idty  to  be  heard  for  himself  and  others  in  opposing  the  work. 

The  Secretary  of  War,  after  giving  Mr.  Lowndes  a  full  hearing,  ordered  the  work 
to  bo  resumed.    (See  indorsement  of  Secretary  of  War  of  date  March  3, 1882. ) 

1883-^84.  The  work  of  dredging  the  first  cut  was  commenced  on  Mosquito  Creek, 
about  1.7  ndles  from  its  Santee  mouth,  on  Miller's  main  canal,  the  18th  day  of  July, 
1883.  The  dredge  at  once  encountered  large  cypress  stumps  (and  they  continued  for 
2^200  feet)  on  the  line  of  the  cut,  which  was  not  expected. 

Keid  Whitford  was  placed  in  local  charge  of  the  work  November,  1883,  vice  W.  A. 
Moore,  resigned.  Captain  Mercur  was  relieved  of  the  control  of  the  work  by  Captain 
F.  A.  Hinman,  Corps  of  Engineers,  United  States  Army,  in  March,  1684. 

To  the  end  of  the  fiscal  year  1884,  the  following  had  been  accomplished:  Six  rice- 
field  trunks,  30  feet  by  6  feet  by  3  feet,  were  constructed  of  pine  lumber  and  bedded 
in  the  irrigating  ditches  leading  from  L.  P.  Miller's  land  into  the  canal.  The  most 
of  these  were  either  damaged  or  moved  fh>m  their  positions,  because  of  the  canal 
bank  caving  under  the  weight  of  the  deposited  material.  Two  flat-bottom  boats  were 
bnilt  for  cross-sectioning  and  surveying  purposes.  Some  temporary  revetment  of 
pine  piles  and  brush  were  constructed  at  low  places  in  the  bank  to  prevent  the  exca- 
vated stuff  from  running  back. 

A  coffer-dam  dike  was  built  behind  the  dredge  so  that  she  might  have  afixed  height 
of  still  water,  to  save  the  expense  of  raising  and  lowering  the  crane  as  the  tide  rose 
and  fell,  and  at  the  same  time  the  volume  of  water  thus  held  in  the  cut  kept  the  banks 
from  excessive  caving.  Three  hundred  and  fifty  feet  of  movable  retaining  wall  was 
prepared  and  operated.  This  was  made  in  10-foot  sections  of  l^inch  plank,  with  3  inch 
by  3  inch  upright  iK>sts  and  braces.  This  wall  was  pHced  about  10  feet  from  the 
edge  of  the  cut  and  parallel  to  it,  to  hold  back  the  deposited  material  which  would 
otherwise  have  run  back  and  lessened  the  depth  dredged.  The  wall  was  moved  up 
and  reset  as  fast  as  the  dredging  advanced. 

The  dredge  cut  30  feet  wide  and  5  feet  deep  at  mean  low  water,  a  total  distance  of 
7,860  feet,  and  removed  58,317  cubic  yards  of  material,  501  stumps,  and  1  log.t  An 
act  of  July,  1084,  appropriated  $15,000  for  this  work. 

1884-^.  Captain  Hinman  was  relieved  by  Capt.  W.  H.  Bixby,  Corps  of  Engineers, 
United  States  Army,  in  August,  1884. 

*  See  Annual  Report  of  Chief  of  Engineers  for  1882,  pages  1110  and  1111. 
t  See  Annual  Report  of  Chief  of  Engineers  for  1883,  pages  870  and  871. 
t  See  Annual  Report  of  Chief  of  Engineers  for  1884,  pages  1050, 1051. 
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DnriDS  the  fiscal  year  endinff  Jane  30,  1885,  the  following  work  was  done : 

Five  thousand  nine  hundred  and  fifteen  feet  more  of  the  cut  was  excayated  to  § 
width  of  30  feet  and  to  a  depth  of  5  feet  at  mean  low  water. 

The  quantity  of  material  removed  therefrom  amounted  to  47,625  ouhic  yards  of  mad 
and  sand ;  also  4  large  cypress  logs  found  huried  in  the  soil. 

Operated  6,040  feet  of  retaining  mud- walls,  and  built  500  feet  of  new  wall. 

The  oofifer-dam  dike  was  moved  up  and  rebuilt  nearer  the  dredge.  Veins  of  hsrd 
fland  were  come  in  contact  with  in  such  amounts  as  to  greatly  retard  the  progress  of 
the  work. 

A  careful  but  cheap  stadia  surrey  was  made  of  the  entire  length  of  Mosquito  Cieek, 
and  also  of  the  line  of  cutting. 

Captain  Bixby  recommended  that  this  work  be  completed  under  the  existing  pro- 
ject, namely  by  cutting  30  feet  wide  and  6  feet  deep  at  mean  low  tide,  and  that  the 
improvement  be  extended  up  the  San  tee  River  proper ;  the  draw-bridge  also  be  con- 
structed over  Mosquito  Creek.  He  does  not  at  present  recommend  any  width  greater 
than  30  feet  or  depth  more  than  6  feet  at  low  tide  be  made  in  straightening  Hos- 
<luito  Creek.* 

1885-^86.  Work  of  dredging  was  continued  under  the  existing  project  till  November, 
1885,  when  the  work  ceased  for  the  want  of  funds. 

From  the  end  of  June,  1885,  to  the  end  of  November,  same  year,  the  following  work 
was  done : 

The  dredge  cut  a  distance  of  1,835  linear  feet  and  removed  13,354  cubic  yards  of  ms- 
terial  (for  the  most  part  hard  sand,  which  was  difficult  to  excavate),  3  logs,  and  9 
stumps,  found  under  the  surface  of  the  ground. 

The  foregoing  work  completed  the  cut  to  its  intersection  with  Lagoon  Creek,  and 
thus  water  connection  was  made  between  Winyaw  Bay  and  Sant«e  River.  After  (be 
dredffe  had  reached  this  point  she  was  turned  back  over  the  cut  to  remove  the  slides 
which  had  come  in  after  her.  The  funds,  however,  were  exhausted  before  the  cat 
could  be  in  this  way  cleaned  out  or  deepened  to  its  original  depth  and  width,  sDdtbe 
machine  only  succeeded  in  removing  shdes  to  the  amount  of  2,073  cubic  yiuraB  before 
the  work  had  to  be  stopped. 

The  present  least  available  width  of  the  cut  is  18  feet  and  its  depth  3  feet  at  low 
tide. 

In  December,  1885,  Mr.  Lowndes  again  brought  up  the  question  of  damage  to  bit 
rice  lands  by  the  salt  water,  which  he  said  would  flow  through  the  United  States  ca- 
nal from  Winyaw  Bay  into  the  Sautee  end  of  Mosquito  Creek,  and  therebv  totally 
prevent  his  using  the  Mosquito  Creek  water  for  irrigating  purposes,  as  he  bad  done 
heretofore.  Mr.  Lowndes  pressed  his  side  of  the  question  witb  unfaltering  poiti* 
oacity. 

In  this  connection  extensive  water-tests  and  current  observations  were  made,  sbo 
numerous  surveys  and  maps  completed,  all  of  which,  together  with  an  exhaustivo 
report  on  the  same  subject,  was  forwarded  in  February,  1866.  , 

The  tidal  and  other  observations  upon  the  whole  went  to  prove  that  Mr.  LowndoBj 
fears  were  groundless,  and  that  the  present  necessity  for  a  tide-lock  in  the  Uoi^ 
States  Canal  as  he  wished  could  not  be  at  once  seen.  ^ 

It  was  admitted,  however,  that  there  was  a  possibility  of  salt  water  finding  its  ^^3 
into  Mosquito  Creek  across  the  South  Island  sea-beach  into  the  lagoon,  and  after 
wards  through  the  United  States  Canal. 

Captain  Bixby  recommended  that  if  any  decided  indications  of  damage  were  seei 
coming  from  this  direction  the  canal  be  closed  by  the  cofifer-dam  dike  at  once. 

Owing  to  the  width  of  the  cut,  and  its  shallow  depth  at  certain  points,  caused  b; 
slides,  it  could  not  be  of  much  use  to  commerce  till  they  were  taken  out,  and  fortli^ 
reasons  the  closure  of  the  canal  in  its  present  condition  would  place  the  public  atles 
inconvenience  than  under  other  circumstances. 

For  the  above-mentioned  reasons,  and  also  because  a  northeast  gale  was  prevailiDi 
along  the  coast,  forcing  the  water  over  South  Island  beach,  Captain  Bixby  decido< 
to  close  the  cut,  which  was  done  in  April,  1886.  A  second  and  important  reason 
however,  for  its  being  closed  was  to  enable  daily  and  exhaustive  tidal  observation 
to  be  made,  in  order  that  the  necessity  of  a  tide-lock  might  be  detemilned. 

Mosquito  Creek  draw-bridge,  which  is  235  feet  length  over  all,  with  a  clear  loi^ 
way  width  of  10  feet,  was  commenced  in  February,  1886,  and  completed  in  April  f<>l 
lowing  the  fenders  or  approaches  built  this  month.  The  work  was  done  by  bii^ 
labor,  and  machinery  and  material  purchased  in  open  market.  The  draw  is  of  tb 
rolling  pattern  oi)erated  by  an  endless  chain  and  windlass.  The  clear  span  is  44  {^^ 
but  4  feet  of  this  is  taken  up  with  fender  piles,  so  that  really  the  draw  opening  is  ^ 
feet  in  the  clear.  The  bridge  is  well  constructed  of  first  class  material,  wor^veT 
satisfactorily,  and  was  built  within  the  amount  allowed  for  it  (|2,500).  Prior  top 
beginning  of  work  upon  it  in  February  considerable  time  was  consumed  in  gettini 

*See  Annual  Report  of  Chief  of  Engineers  for  1865,  pages  1119, 1120. 
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tbe  iDAterial  for  its  construction  on  the  gronnd.  This  was  owing  to  the  intense  cold 
wave  which  swept  over  the  country  about  then. 

Since  the  closure  of  the  United  States  Canal  in  April  daily  tidal  and  water  test« 
hMre  been  made,  and  samples  of  water  bottled  at  the  dike  and  Santee  end  of  Mosquito 
Creek. 

In  addition  to  this,  tidal  observations  have  recently  been  begun  on  the  Santee  side 
o(  Mr.  Lowndes'  lock,  for  the  reason  that  Mr.  Lowndes  has  stated  that  the  opening  of 
tbe  United  States  Canal  has  not  only  destroyed  his  irrigating  water  but  also  damaged 
his  drainage. 

The  observations  now  beinff  made  will  finally  settle  both  questions,  it  is  hoped. 

Reports  have  been  and  willbe  forwarded  monthly  in  regard  to  these  observations. 

Lait  month  the  dike  in  canal  began  to  leak,  and  after  several  attempts  made  to 
stop  it  by  filling  with  sand-bags  and  mud  without  success,  it  was  determined  to  con- 
■trnct  a  new  and  stronger  dike  and  fill  to  the  hi^h- water  line  with  mud.  This  was 
done  dorine  the  present  month.  The  dikes  are  built  of  parallel  rows  (from  6  to  8  feet 
Apart)  of  sheet-piles  driven  across  the  cut  and  nailed  to  cap  and  mud  sills.  Wing- 
▼alls  built  in  the  same  way  extend  from  each  corner  of  the  dike  and  reach  weU  into 
the  canal's  banks. 

The  first  dike  built  was  not  filled  in  sufficiently  soon  after  its  completion,  bnt  the 
1^  was  tilled  in  immediately,  and  it  is  reasonable  to  suppose  that  it  will  remain 
tight 

Sorveyt  have  been  made  and  levels  run  during  the  month,  looking  to  the  drainage 
of  the  surplus  water  from  the  lagoons  back  into  the  Santee  River  yia  Little  Minim 
Creek* 

The  following  appropriations  have  been  made  for  this  work : 

J881.  Act  of  Congress |22,000 

1888.  Act  of  Congress 20,000 

1884.  Actof Congress 15,000 

Total 57,000 

From  the  foregoing  report  it  will  be  noticed  that  this  work  has  been  talked  of  and 
^iried  on  at  intervals  for  the  past  one  hundred  and  fifty-two  years.  It  appears  to 
Q«ve  been  considered  an  enterprise  of  great  commercial  importance  and  necessity, 
^Qd  thonsands  of  dollars  ^fite  expended  years  ago  by  private  companies  in  their  efforts 
^  complete  an  outlet  for  llhe  Santee  River. 

RECOMMENDATIONS  FOE  NEXT  SEASON'S  WORK. 

^t  is  respectfully  recommended  that  Lagoon  Creek  be  diked  off  as  soon  as  possible, 
^^  surplus  water  drained  from  the  Lagoons  into  Santee  River  via  Little  Minim  Creek, 
^«ie  dikes  be  removed  from  the  cut  and  the  slides  taken  out,  so  that  the  out  may  have 
^^  full  width  (30  feet)  and  depth  (6  feet)  at  low  water ;  that  the  out  be  completed 
^^m  Lagoon  Creek  to  Mosquito  Creek,  and  such  other  cut-offs  be  made,  and  such 
portions  of  the  creek  to  be  used  be  widened  and  deepened  as  may  be  deemed  neces- 


^^ After  the  cut  is  finished  from  Lagoon  Creek  to  Mosquito  Creek  it  is  recommended 
J:^*t  the  other  side  of  Lagoon  Creek  be  diked  off  also.  It  is  thought  that  the  neces- 
^'^  turnout  should  be  excavated  also,  and  the  whole  line  from  Winyaw  to  Santee  be 
-Pt^epared  as  far  as  possible  for  the  use  of  the  public. 

It  is  thought  that  only  one  turnout  requires  excavating  especially  for  that  purpose, 
^  the  others  will  be  furnished  at  convenient  intervals  by  the  sections  of  the  creek 
^t  off. 
^Xt  is  further  recommended  that  the  line  of  the  cut  M  N  on  the  Winyaw  side  be 
^^nged  so  as  to  make  the  Winyaw  outlet  a  shorter  distance  from  the  bridge  by  going 
.^t  at  some  point  southeast  of  the  present  Winyaw  mouth  of  Mosquito  Creek.  This 
^^^Dld  give  the  entrance  to  the  canal  a  better  protection  from  prevailing  winds,  and 

^the  same  time  avoid  the  mud  flat  at  the  mouth  of  the  creek, 
^^^o  reason  is  known  why  the  depth  dredged  would  not  remain  as  permanent  as  at 
|^«  mouth  of  the  creek.    For  similar  reasons  the  cut  A  B  on  the  Santee  side  is  espe« 
>^?  recommendei  to  be  made. 

J^  is  thought  that  the  cuts  C  D  and  E  F  should  also  be  completed. 
X'he  map  herewith  sent  shows  the  cuts  completed  and  those  left  to  be  made. 

COMMERCIAL  STATISTICS. 

^^  ^t  is  thought  that  there  has  been  very  little,  if  any,  change  in  the  commerce  on  this 
,^^«r  fh>m  uiat  reported  last  year.  The  usual  q  nan  tity  of  tide-water  rice  was  shi  pped, 
^?^^  cotton  and  naval  stores  amounted  to  about  the  same  as  last  year.  These  conclu- 
^^^tis  are  based  upon  facts  furnished  by  the  agent  of  the  South  Carolina  Steamboat 
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Company,  at  Charleston ;  bat  his  statement  was  not  saffloiently  oomple  te^becanse  no 
accoants  of  the  large  quantity  of  freight  carried  by  boat  to  the  Santeo  Bridge  and 
shipped  thence  b^  rail  coald  be  gotten. 

Mr.  T.  S.  Martin,  who  has  filled  the  position  of  overseer  upon  this  work  with  his 
usual  faithfulness  and  efficiency,  deserves  much  praise,  and  I  take  pleasure  in  speak- 
ing thus  of  him. 

Very  respectfully,  your  obedient  servant, 

Reid  Whttpord, 
Aatistafit  Et^ineer. 
To  Capt.  W.  H.  Bdcby, 

Corp9  of  EngineerSf  U,  8.  A, 


Cammeroial  $taH8iio8for  improving  Santte  Biver,  South  Carolina^  for  ihojioeal  year  end- 
ing June  30, 1686,  fumiehed  hjf  William  P.  Holmee  and  B.  L  HagMard^  er. 


ArtiolM. 


Cotton.... 

Bzpont. 

balea.. 

Naval  stores... ........ 

.............  barrels . . 

Bough  rioe 

...baifhels.. 

DCFORTS. 

General  merohaodlse tons. 


Valae. 


$558,760 

228,870 
202,600 


470,000 


Total  valae  of  exports  and  imports $1,457,120 

The  commerce  has  been  carried  on  by  steamers  of  the  South  Carolina  Steamboat 
Company's  lines,  together  with  numerous  small  craft,  consisting  of  sailing  Teasels, 
pole  flats,  &c. 

No  accurate  account  could  be  gotten  of  the  lumber,  timber,  shingles,  crude  turpen- 
tine, game,  fish,  furs,  &c.,  transported  over  the  river  during  the  past  year.  It  is 
thougnt  that  these  iteois  would  considerably  swell  the  total  values  of  exports. 


LETTER  OF  THE  CHIEF  OF  ENGINEERS. 


Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WashingUm^  D.  C,  March  6, 1886. 

Sir:  I  have  the  honor  to  sabmitthe  inclosed  commanication  from 
the  Committee  on  Bivers  and  Harbors  of  the  House  of  Representatives, 
dated  Jannary  27, 1886,  requesting  information  in  regard  to  the  ^^  im- 
provement of  the  Santee  Biver,  South  Carolina,  by  dredging  and 
straightening  its  outlet  to  Winyaw  Bay  through  Mosquito  Creek,"  and 
its  relation  to  the  rice  lands  in  its  vicinity  and  supposed  injury  thereto, 
and  to  invito  attention  to  the  accompanying  report  upon  the  subject 
from  Capt.  W.  H.  Bixby,  Corps  of  Engineers,  which  contains  informa- 
tion of  much  interest  and  value,  and  recommend  that  it  be  transmitted 
to  the  Speaker  of  the  House  of  Bepresentatives  for  the  information  of 
the  Committee  on  Bivers  and  Harbors. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 


Hon.  William  C.  Endioott, 

Secretary -of  War. 


Chief  of  Engineers^   • 
Brig,  and  Bvt  Maj.  Oen. 
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special  report  of  captain  w.  h.  bixby,  corps  of  engineers. 

United  States  Engineer  Office, 

Wilmington^  N.  C,  February  li5,  1886. 

SiE:  Certain  persous  own  rice  lauds  upon  Mosquito  Creek,  South  Car- 
oliDa,  iu  the  vicinity  of  the  canal  now  being  cut  by  the  United  "States 
Government  under  appropriations  lor  the  improvement  ot  the  Santee 
River,  by  widening  and  deepening  its  outlet  to  Winyaw  Bay  through 
Mosqaito  Greek.  These  persons  have  lately  made  complaints  that  the 
opening  of  this  canal  had  injured  their  rice  interests  and  would  injure 
their  rice  cultivation  this  next  summer.  In  consequence  of  these  com- 
plaints, I  have  had  a  careful  examination  made  as  to  this  claimed  past 
iDJory  and  the  possibilities  of  future  injury.  This  examination  was  in- 
trusted to  Assistant  Engineer  Keid  Whitford,  who  has  had  local  charge 
of  this  improvement  of  the  Santee  River  for  the  last  two  years.  His  re- 
port, fall  and  thorough,  is  here\«  ith  appended,  accompanied  by  foot-notes 
added  by  Mr.  R.  Ton  Lowndes,  who  represents  the  rice  interests,  asking 
protection.  A  great  many  rice  planters  have  submitted  sworn  opinions 
^to  what  they  think  will  happen  next  summer  if  the  canal  remains  open, 
but  as  these  opinions  are  far  from  unanimous  and  ate  almost  entirely 
theoretical,  I  have  not  thought  it  necessary  to  forward  them.  I  find  the 
only  past  injuries  are  those  caused  by  the  fears  as  to  future  injury.  The 
danger  from  future  injury  I  regard  as  slight. 

The  condition  of  matters  at  present  may  be  stated  as  follows :  The  rice 

fields  of  Mosquito  Creek  border  on  the  creek  from  P  to  X  (see  appended 

^%  and  in  summer  must  be  irrigated  by  fresh  water,  obtained  mainly 

from  the  creek  between  Q  and  X.    Daring  the  summer  Winyaw  Bay  is 

generally  salt  at  all  stages  of  the  tide  and  pours  salt  water  into  Mos- 

^oito  Creek  via  its  Winyaw  Bay  moutli  (W).    During  summer  the  San  tee 

^ver  is  generally  fresh  during  a  portion  of  each  tide.    These  two  waters, 

^^  Santee  River  and  Winyaw  Bay,  have  been  separated  heretofore  by 

a  tide-gate  at  X,  which  opened  automatically  to  allow  water  to  pass 

toward  Winyaw  Bay,  but  closed  automatically  to  prevent  water  from 

passing  toward  the  Santee.    When  fresh  water  from  the  Santee  River 

^'^me  up  Mosquito  Creek  it  was  allowed  to  push  all  the  impure,  brackish 

^^salt  water  through  the  tide-gate  at  X,  and  the  fields  from  Q  to  X 

?^ere  then  irrigated  with  this  &esh  water  before  the  arrival  of  the  next 

Installment  of  salt  or  brackish  water.    If  at  this  moment  this  fresh  water 

^  Contaminated  by  salt  water  from  any  source  the  irrigation  of  the  fields 

^^U  be  abandoned  until  the  next  tide,  and  if  several  days  pass  without 

f^h- water  irrigation  the  rice  crop  will  be  seriously  injured  if  not  de- 

«^Oyed. 

-f'or  several  years  past,  at  very  high  tides,  salt  water  direct  from  the 
^an  has  passed  through  the  sand  dunes  of  the  beach  at  Y  into  lagoons 
zj'Z^  and  thence  through  Lagoon  Creek  (Z  S  V)  and  Mosquito  Creek  (V 

W),  to  Winyaw  Bay  at  W. 
.  <iast  June  the  canal  extended  only  from  Q  to  R,  and  all  salt  water 
J^Ui  the  lagoons  Z  and  from  Winyaw  Bay  (W)  backing  up  Mosquito 
J^^k  (V  Xjon  the  Winyaw  Bay  side  was  prevented  by  the  tide- gate 
v^  from  going  over  to  the  Santee  side. 

^ow,  the  canal  extends  all  the  way  from  Q  to  S,  and  free  communi- 
^tion  is  thereby  opened  between  the  Winyaw  and  Santee  ends  of  Mos- 
^^to  Creek.  Now,  salt  water  coming  direct  from  the*ocean  over  the 
^M  dunes  (Y)  through  the  lagoons  (Z)  and  Lagoon  Creek  (Z  S),  may 

Omitted;  printed  in  House  Ex.  Doc.  No.  114,  Forty-ninth  Congress,  first  session. 
66b 
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^o  through  the  canal  (S  E  Q)  to  the  San  tee  end  of  Mosquito  Creek  (P 
Q  X),  and  spoil  the  water  at  the  moment  when  irrigation  demands 
fresh  water  only.  During  the  high- water  season  of  this  winter  a  little 
water  has  already  gone  that  way,  and  some  of  the  rice  planters  claim 
that  a  great  deal  will  go  that  way  during  the  low  water  of  next  summer. 
Moreover,  the  lagoons  (Z)  can  act  as  a  head  tidal  basin  for  water  from 
both  Winyaw  Bay  (W)  and  the  Santee  Eiver  (P).  During  the  high- 
water  season  of  this  winter  the  meeting  of  the  Santee  and  Winyaw 
waters  has  occurred  at  a  point  on  the  Winyaw  side  (between  S  and  V) 
of  the  canal ;  the  lagoons  (Z)  and  Lagoon  Creek  (Z  S  V)  have  served 
as  a  tidal  basin  for  the  Santee  Eiver  water  only,  and  far  as  known  no 
water  from  Winyaw  Bay  ( W)  ha§  succeeded  in  getting  up  into  this  tidal 
basin  (S  Z] ;  but  some  of  the  rice  planters  claim  that  next  summer 
large  quantities  of  salt  water  from  Winyaw  Bay  (W)  will  flow  through 
Mosquito  Creek  (W  T  V),  Lagoon  Creek  (V  S),  and  the  canal  (S  E  Q), 
and  will  spoil  the  water  in  the  Santee  end  of  Mosquito  Creek  (P  Q  X) 
at  the  very  moment  wljen  irrigation  demands  fresh  water  only. 

The  present  projects  for  the  canal  contemplate  extending  the  canal 
from  S  to  T ;  and  then  the  lagoon  water  will  not  be  allowed  to  enter  the 
canal  at  S,  but  by  an  inverted  siphon  at  S,  or  a  side  drain  (S  T)  will  be 
drained  off  to  T  on  the  Winyaw  side  of  the  meeting  of  the  Winyaw  and 
Santee  waters;  so  that  then  the  only  possible  injury  to  the  rice  inter- 
ests will  be  that  caused  by  Winyaw  Bay  water  passing  through  the 
canal  to  the  Santee  side.  If  this  occurs  it  must  be  prevented  by  the 
use  of  a  tide-gate  in  the  canal  between  S  and  Q;  and  the  original 
projects  of  my  predecessor  contained  a  proviso  for  such  a  tide-gate.  A 
serviceable  tide-gate  sufflcient  for  several  years'  use,  if  needed,  could  be 
constructed  in  this  canal  at  a  cost  of  not  more  than  $5,000. 

A  careful  consideration  of  the  question  as  it  now  stands  leads  me  to 
the  following  conclusions : 

All  the  information  so  far  received  tends  to  confirm  the  opinion  of 
my  predecessor,  Captain  Mercur,  to  the  effect  that  the  Mosquito  Creek 
Canal  when  completed  will  not  prove  in  any  way  injurious  to  the  rice 
interests  of  Mosquito  Creek. 

If  the  canal  in  its  present  unfinished  condition  is  to  remain  open  during 
next  summer  it  is  possible  that  the  rice  interests  at  the  Santee  end  of 
Mosquito  Creek  may  be  injured  by  salt  water  coming  directly  from  the 
ocean  over  the  sand  dunes,  or  coming  directly  from  Winyaw  Bay,  and 
entering  the  creek  at  the  Santee  end  by  way  of  the  Government  ca- 
nal. I  do  not  think  such  injury  probable,  but  yet  it  is  possible.  The 
possible  loss  to  these  rice  interests  in  one  summer  is  from  $50,000  to 
$100,000. 

If  at  any  time  next  summer  such  injury  should  in  my  opinion  appear 
probable  and  immediate,  I  should  have  the  canal  closed  immediately  by 
a  temporary  coffer-dam  dike,  constructed  at  once  at  an  expense  of  $200 
or  less  from  materials  and  by  means  of  funds  which  I  have  retained  for 
that  purpose  from  the  existing  appropriations.  This  closure  of  the 
canal  will  completely  protect  the  rice  interests  of  Mosquito  Creek.  As 
this  closure  can  be  made  at  any  time  upon  a  few  days'  notice,  1  shall 
not  do  it  until  actually  necessary. 

If  such  temporary  closure  of  the  canal  becomes  necessary,  I  should 
at  once  recommend  the  construction  in  the  canal  of  a  small  and  com- 
paratively inexpensive  tide-gate  to  cost  not  over  $5,000,  which  gate 
would  allow  the  resumption  of  canal  traffic  while  protecting  and  even 
benefiting  the  rice  interests  of  Mosquito  Creek.  This  tide-gate  would 
be  automatic  in  its  action,  and  would  of  itself  remain  open  half  of  each 
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*lay  dariog  sammcr;  it  may  further  be  allowed  to  remain  open  all  day 
tlariug  winter  without  injury  to  the  rice  interests  of  Mosquito  Creek. 
As  the  possible  need  of  such  a  tide-gate,  was  foreseen  and  referred  to 
in  the  original  projects  under  which  past  appropriations  were  voted  for 
this  work,  the  cost  or  construction  of  such  a  tide-gate,  at  any  future 
momeut  when  its  actual  need  should  become  evident,  might  be  consid- 
ered as  a  proper  expenditure  under  the  appropriations  for  the  comple- 
tion of  the  canal. 

In  submitting  this  report  I  request  also  an  approval  of  the  line  of 
action  which  I  have  here  outlined  as  in  my  opinion  necessary  to  protect 
the  rice  interests  of  Mosquito  Creek,  while  the  Government  canal  re- 
mains in  its  present  unfinished  condition. 

Very  respectfully,  your  obedient  servant, 

W.  n.  BlXBY, 
Captain  of  Engineers.* 

The  Chief  of  ENaiNEEBS,  U.  S.  Army, 
(Through  Lieut.  Col.  W.  P.  Craighill,  supervising  engineer.) 

[First  indorsement.] 

United  States  Engineer  Office, 

Baltimore^  Md.j  March  1,  188G. 

Respectfully  forwarded  to  the  Chief  of  Engineers.     Capt.  W.  H. 
Biiby^s  views  are  approved. 

Wm.  p.  Craighill, 
Lieut  Col.  of  Engineers. 


report  of  mr.  reid  whitfokd,  assistant  engineer. 

United  States  Engineer  Office, 

Georgetown f  S.  C,  February  10,  1886. 

Caftain:  In  compliance  with  orders  contained  in  your  letter  of  17th  December, 
^(No.  7086  8n.  '85),  I  have  the  honor  to  enbrait  the  detailed  report  that  follows, 
^tj reference  to  the  present  or  future  injury  to  the  rice  lauds  bordering  on  and  near 
to  Moflqoi^  Creek,  by  salt  water  entering  that  creek  through  the  United  States  caual, 
wflich  has  recently  been  connected  with  Lagoon  Creek. 

Pennit  me  to  preface  these  remarks  by  giving  a  brief  statement  of  the  method  in 
S®;^raluse  in  this  vicinity  of  cultivating  the  rice  lands  on  the  irrigating  system. 

This  information  has  been  kindly  furnished  me  by  Mr.  John  A.  Hume,  a  rice  planter 
of  long  experience  and  a  gentleman  of  high  standing  in  this  community.  Mr;  Hume's 
iengtby  and  thorough  vocation  as  a  planter  of  rice  well  fits  him  to  be  authority  on  this 
^object. 

Tbe  planting  season  begins  about  the  Ist  of  April  of  each  year  and  continues  at  in- 
t^frvalg  until  the  middle  of  June.    There  are  two  ways  of  planting  rice,  namely,  the 
*  ®pen  trench  "  and  the  **  covered."    The  "  open  trench  "  is  most  used  here  now.    Soon 
**  the  seed  is  sowed  in  open  trench  it  becomes  necessary  to  flow  the  fields  with  pure 
^fesh  water  to  a  depth  of  about  1  foot.    This  water  remains  on  the  rice  from  ten  to 
twenty  days,  at  which  time  it  is  drained  oif,  the  seed  having  sprouted  to  a  height  of 
Jwut  2  inches.    The  land  is  kept  dry  for  about  three  days  to  allow  the  rice  to  take 
ta  root  in  the  soil,  and  it  is  then  flowed  again  with  pure  fresh  water  to  protect  the 
yoTiDg  rice  from  the  ravages  of  the  birds  and  also  from  being  dried  up  by  the  siip. 
Thifl  is  known  as  the  sun,  the  point,  or  bird  flow.    At  the  end  of  three  days,  if  tiris 
^ow  is  used  as  a  long  point,  the  water  level  is  lowered  until  the  leaf  is  just  visible  in 
the  depressed  portions  of  the  field.   The  object  of  the  long  point  is  to  kill  the  growing 
S^Bs  and  to  force  the  rice  forward.    The  water  level  remains  lowered  for  about  eight- 
een daysj  when  the  flooded  fields  are  dried  for  some  thirty  days.    During  this  period 
the  rice  is  hoed  twice  and  picked  of  weeds. 

At  the  end  of  the  thirty  days'  drying  the  lay-by  or  harvest  flow  is  put  on,  which 
should,  as  nsnal,  bepnre,  fre^  water,  and  allowed  to  rise  in  the  fields  to  a  height  cor- 
responding with  the  long-point  flow,  and  thus  kept  for  ten  days,    This  water  is  then 
drawn  off,  navlng  become  impure  by  stagnation,  and  fresh  water  is  run  back  at  the  next 
flood  tide  to  a  height  exceeding  that  of  the  f  nncr  flow  by  about  two  inches. 
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The  water  is  now  exclianged  weekly  for  a  fresher  snpply,  until  the  crop  is  ripe,  and 
it  is  then  dried,  so  that  it  may  be  cut  and  harvested,  which  is  generally  done  daring 
September  and  October.   No  more  irrigating  water  is  wanted  until  the  next  year's  crop. 

Dnring  the  progress  of  the  growing  rice  crop,  from  first  to  last,  it  is  snbject  to  the 
follow  ing  damages  or  destmction : 

(1)  Ravages  of  black-birds  or  May-birds. 

(2)  In  the  dry  growth,  grub- worms  eating  the  roots. 
{'A)  lu  the  water  growth,  maggots  eating  the  roots. 

(4)  Ravages  of  the  black  and  rice  birds  when  the  rice  is  in  milk,  beginning  in  Au- 
gust. 

(5)  Strong  winds  whipping  off  the  blossoms  and  heads,  high  tides  and  heavy  rains 
flooaing  the  fields  to  such  a  depth  as  to  cause  the  lower  leaves  of  the  rice  to  shed  off. 

(6)  Salt  gale  tides  \vill  at  any  time  totally  destroy  the  entire  crop,  and  they  are  con- 
stantly a  source  of  uneasiness  to  the  planter,  but  they  are  more  particularly  expected 
m  autumn.  When  the  salt  tides  leave  the  lands  quickly  the  crop  may  be  saved,  but  in 
a  damaged  condition.  However,  all  cut  rice  lyinji^  in  the  fields  is  generally  totally 
lost  when  the  fields  are  thus  swept  over  by  storm  tides : 

Remedies  for  the  above : 

(1)  Keep  out  birds  as  best  they  can. 

(2)  Flow  one  tide  in  and  then  immediately  out.  The  water  should  be  fresh  and  will 
kill  the  grubs. 

(3)  Dr^  the  land  for  three  days,  thus  allowing  the  heat  of  the  sun  to  kill  the  maggots, 
after  which  put  fresh  water  back.  Maggots  are  caused  by  impure  irrigating  water. 
They  appear  at  the  time  of  the  last  or  harvest  flow  when  the  rice  is  not  injured  by 
drying  for  three  days. 

(4)  Keep  out  birds  as  best  they  can. 

(5)  No  remedy. 

(6)  No  remedy. 

It  will  be  seen  that  the  cultivation  of  tide-water  rice  requires  a  succession  of  flood- 
ing from  beginning  to  end.  Therefore,  taking  into  consideration  the  foregoing  facts, 
it  IS  reasonably  concluded  that  rice  must  have  for  its  successful  production  by  irriga- 
tion pure,  sweet  fresh  water.  The  rice  planter  studiously  avoids  the  admission  of 
brackish  water  into  his  fields,  as  it  means  serious  damage  to  his  growing  crop. 

In  addition  to  the  former  condition  of  Mosquito  Creek  and  the  adjacent  rice  lands, 
I  am  als9  indebted  to  Mr.  John  A.  Hume  for  the  following  information  concerning 
the  above  snbject.  Mr.  Hume  has  been  a  planter  since  18^)9,  having  been  bom  in  1822. 
He  says  that  as  far  back  as  1824  rice  was  planted  on  about  500  acres  of  the  lands  bor- 
dering on  the  west  side  of  Mosquito  Creek,  and,  as  well  as  he  remembers  to  have  been 
told,  even  then  owned  by  the  following  planters  : 

AOTMk 

Maxwell 200 

Lowndes  (grandfather  of  R.  Ton  Ldwndes) 200 

Hume(father  of  John  A.  Hume) 100 

There  was  no  bridge  across  Mosquito  Creek  at  this  early  day.  The  creek  was  open 
from  Winyaw  Bay  to  Sautee  Bay  for  the  passage  of  fiat-boats  50  feet  long,  12  feet  wide, 
and  3  feet  deep.  The  first  crop  of  rice  ever  planted  by  Mr.  Maxwell  on  Mosquito 
Creek  was  entirely  destroyed  by  the  great  storm  of  1822.  Mr.  Hume  gathers  all  the 
above  from  conversations  held  with  nis  father.  What  follows  he  states  as  coming 
within  reach  of  his  own  recollection.  The  first  bridge  across  Mosquito  Creek  was 
built  in  the  year  1836.  At  this  date  all  the  rice  lands  on  Mosquito  were  cultivated 
except  about  200  acres,  prepared  since  by  Mr.  Richard  H.  Lowndes,  father  of  Mr.  R. 
Ton  Lowndes,  and  the  Ford  land,  now  owned  by  Col.  L.  H.  Miller.  For  a  number 
of  years  after  this  time,  Mr.  Hume  has  known  flats  as  above  mentioned  to  go  through 
Mosquito  Creek  from  bay  to  bay.  He  was  a  resident  of  South  Island  for  about  thirty 
years,  beginning  in  1839,  and  that  previous  to  this  year  he  often  visited  his  father's 
plantation  on  Mosquito  Creek,  and  which  he  himself  afterwards  planted  with  contin- 
uous success. 

In  early  days  the  planters  feared  the  damage  from  salt  water  from  the  ocean  sweep- 
ing across  the  beach  and  the  low-lying  marsh  lands  upon  their  rice  fields  during  gale- 
tides,  and  that  as  far  back  as  forty  years  ago  Mr.  Hume,  in  company  with  Mr.  Rol- 
lins Lowndes  (uncle  of  the  present  Mr.  R.  I*on  Lowndes),  Mr.  F.W.  Johnstone  (uncle 
of  the  present  Mr.  William  C.  Johnstone),  Mr.  F.  W.  Foid  (father  of  the  present  Mr. 
Morris  Ford),  and  Mr.  Ellas  Doar  (father  of  the  present  Mr.  T.  W.  Doar),  all  promi- 
nent and  wealthy  planters,  visited  a  point  on  Lagoon  Creek  near  the  place  where  the 
line  of  the  United  States  Canal  now  crosses  that  stream,  with  a  view  of  maturing 
plans  to  dike  off,  by  their  own  private  means,  the  overflowing  sea-water ;  but  for 
some  reason,  not  now  remembered,  this  proposed  scheme  was  not  carried  out.  The 
years  1844  and  1845,  especially  1844,  were  Known  to  the  old-time  planters  on  Mosquito 
Creek  as  salt  years,  because  all  their  irrigating  water  became  salt  and  so  remained 
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for  tLe  entire  rice  season.  This  was  due  to  an  nnasaal  drought  of  lone  duration  in 
the  up  conntry  and  the  conseqnent  extreme  low  water  in  the  rivers.  Mr.  Hame  was 
then  plantJDg  on  Mosquito  Creek,  and  he  states  that  his  land  in  the  year  1844  only 
produced  3,000  bushels  of  damaged  rice,  when  generally  the  harvest  amounted  to  about 
15,000  bushels  of  an  excellent  quality.  He  did  not  even  attempt  to  use  the  water  from 
Mosquito  Creek,  that  being  entirely  too  salt  at  all  times  to  risk  in  flooding  the  rice, 
hot  that  ho  drew  his  supply  of  water  from  China  Creek,  a  stream  some  distance  above 
Mosquito  and  not  often  subject  to  salt  tides,  but  even  that  source  was  sufficiently 
brackish  to  almost  entirely  destroy  his  crop.  As  well  as  he  remembers,  the  salt  ex- 
tended 08  high  up  the  Santee  as  the  upper  month  of  Minim  Creek. 

I  reepectfiuly  inclose  copies  of  affidavits  (Ncn.  5,  6,  7,  and  8)  of  Messrs.  Simons  Lu- 
018,6.  G.  Ford,  E.  G.  Hume,  and  £.  M.  Lucas,  relating  to  the  foregoing  subject — viz., 
the  fonner  condition  of  Mosquito*Creek,  &c, — gentlemen  well  and  favorably  known 
in  thia  section  of  the  State.  These  copies  were  furnished  by  Mr.  L.  P.  Miller,  the 
originals  of  which  were  forwarded  to  the  United  States  Engineer  at  Norfolk  several 
years  ago. 

The  United  States  Canal  was  begun  on  the  17th  of  July,  1883,  at  a  point  on  Mos- 
quito Creek  about  1.70  miles  above  its  Santee  mouth,  and  was  completed  on  lines  as 
uiowu  on  sheet  F  to  Lagoon  Creek  the  1st  of  November,  1885.  The  cut  was  executed 
to  a  width  of  30  feet  and  to  a  depth  of  5  to  6  feet  at  mean  low  water,  but  these  dimen- 
sioDs  have  since  changed  at  several  points  by  caving  banks  and  slides  to  a  least  width 
of  about  18  feet  and  to  a  least  depth  of  3  feet  at  mean  low  water.  The  distuice  from 
Saotee  Biver  to  Lagoon  Creek,  via  Mosquito  Creek  and  the  canal,  is  4.68  miles.  Dur- 
ing the  antumu  of  1883,  and  the  winter,  spring,  with  a  portion  of  the  summer  of  1884, 
tests  were  made  by  Mr.  W.  L.  Miller,  United  States  rodman,  and  Mr.  Thomas  S.  Martin, 
United  States  overseer,  to  discover  the  existence  of  salt  water  in  the  cut  behind  the 
^ndse  at  high  and  low  tides.  Copies  of  the  results*  of  these  tests  are  respectfully 
sent  herewith.  Mr.  Miller's  observations  were  taken  between  the  initial  point  of  the 
cut  and  station  20  (stations  100  feet  apart),  and  shows  the  water  to  have  been  salt  at 
fourteen  low  waters  between  the  dates  oi  October  5,  1883,  and  January  3, 1884,  in- 
cladTe,  covering  the  same  period  the  water  was  salt  for  fifteen  high  waters. 

Mr.  Martin's  observations  were  taken  between  the  initial  point  and  station  70,  and 
i^wi  only  one  salt  tide,  which  occurred  February  20,  1884.  The  following  facts  are 
^^cted  from  the  official  records  of  the  Santee  work  of  dredging  as  kept  by  Overseer 
Martin: 

An  easterly  pJe  prevailed  along  this  coast  in  September,  1884  (10th,  11th,  12th, 
^<ll3th),  forcing  the  salt  water  over  the  marsh  lands  bordering  on  Mosquito  Creek 
andLasoon  Creek  to  a  depth  of  about  2  feet,  the  vertical  rise  of  the  tide  being  about 
5  feet  aoove  mean  low  water. 

The  United  States  Canal  had  at  that  time  reached  a  distance  of  9,070  feet  from  its 
^ginning.  The  depth  of  this  overflow  was  sufficient  to  cause  the  dredge  to  suspend 
<^>«ntioD8  for  ten  days  bepause  of  the  difficulty  experienced  by  the  laborers  in  cut- 
ting and  trimming  the  sides  of  the  cut  ahead  of  the  dredge  with  their  saws  and 
^ades.  On  the  11th  of  October,  1885,  the  marsh  lands  were  again  flooded  by  an  east- 
^ly  gale  with  salt  water  coming  across  the  beach  from  the  sea,  and  on  this  occasion 
tberertical  rise  of  the  tide  was  b  feet  above  mean  low  water  covering  the  marsh  lands 
to  a  depth  of  3  feet.  The  dredge  had  reached  a  point  within  500  feet  of  Lagoon  Creek 
^^  15,150  feet  from  its  beginning.  This  surplus  water  was  rapidly  carried  off  by  the 
United  States  Canal,  pennitting  the  dredge  to  resume  excavating  after  a  stoppage  of 
four  days.  So  great  was  the  force  of  the  water  being  driven  across  the  sea  beach  by 
tbe  accompanying  strong  wind  against  the  United  States  Canal  bank  that  about  40 
f<^t  in  length  of  the  bank  gave  away  and  was  swept  into  the  cut.  The  bank  at  this 
PlAcewas  composed  of  sand  and  mm:,  having  a  bottom  width  of  about  60  feet,  a 
i^t  top  width  of  about  10  feet,  with  its  crest  reaching  to  a  height  of  about  8  feet 
'Wetne  mean  low-water  level  in  the  canaL  Subsequent  to  this  gale  the  water  in 
the  canal  was  salt  until  its  Junction  with  Lagoon  Creek,  which  was  accomplished  on 
^OTember  7,  1885^  A  copy  of  Mr.  Martin's  official  report  to  me  in  regard  to  this  mat- 
^f  is  respectfully  inclosed. 

^m  all  I  can  learn  from  parties  who  are  best  calculated  to  know  whereof  they 
^P^,  it  has  always  been  an  established  fact  that  the  Santee  end  of  Mosquito  Creek 
^•8  more  or  less  salt  for  several  days  in  succession,  on  the  ebb  tides,  after  every  east- 
wly  blow.* 

^00  portion  of  the  United  States  Canal  had  been  in  existence  at  the  times  of  the 
g^«8,  in  September,  1884,  and  October,  1885,  the  ebb  tides  in  the  Santee  end  of  Mos- 
Q^to  Creek  would  doubtless  have  been  salt  or  bravckish  for  some  considerable  time 
^rthe  cessation  of  the  blows,  for  no  little  quantities  of  the  salt  sea  water  would  have 
g^nally  worked  its  way  on  evezy  tide  toward  the  Santee  River  and  Mosquito  Creek, 
<^verthelow  banks  and  through  the  drainage  ditches  along  the  adjacent  neglected 
nee  fields.' 

•  Omitted. 
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Certainly  the  United  States  Canal  drained  the  flooded  marsh  huids  more 
and  effectually  than  it  otherwise  would  have  heen  done. 

When  this  salt  water  was  discovered  as  being  in  the  Santee  end  of  Mosquito 
after  the  gale  tides,  I  believe  it  was  the  custom  of  those  whoso  lands  were  s 
with  flood-gates  to  waste  this  impure  water  through  them,  on  the  flood,  int 
natural  stream  or  canal,  whenever  possible,  aud  prevent  this  waste  water  £ 
turning  on  the  ebb,  by  closing  the  gate  on  the  proper  side. 

It  has  generally  been  understood  that  when  there  was  a  freshet  in  the  Santee 
that  end  on  Mosquito  Creek  was  fresh  at  all  stages  ofihetide,  and  when  there 
freshet  in  the  river  the  creek  was  fresh  during  the  first  of  the  flood,  and  alt€ 
became  salt  as  the  water  came  in  froo?  the  sea. 

It  is  said  that  the  Santee  is  fresh  on  the  last  of  every  ebb  tide^  at  any  8ta^< 
water  in  the  river,  and  as  the  salt  flood  runs  in,  a  portion  of  this  fresh  ebb  n 
up  the  creek  in  advance  of  the  flood,  which  gives  the  planters  along  the  creek 
cient  use  of  the  fresh  water  to  flow  their  fields  before  the  arrival  of  tne  foUowir 
This  is  called  ** pocketing  the  freshwater." 

Winyaw  Bay  is  sometimes  fresh  in  the  wet  season,  when  there  are  freshets 
rivers  emptying  therein,  at  all  stages  of  the  tide  at  the  mouth  of  Mosquito  Ore 
generally  it  is  salt  there  at  high  water.  During  the  freshet  season,  howev 
always  fresh  here  on  the  last  of  the  ebb.  It  is  salt  there  at  all  stages  of  the 
very  dry  seasons. 

When  the  bay  is  fresh  at  all  stages  of  the  tide  the  Winyaw  end  of  the  creel 
respondingly  fresh.  When  the  bay  is  fresh  on  the  last  of  the  ebb  no  reason  is 
why  this  system  of  '*  pocketing  the  fresh  water"  would  not  work  the  same 
end  of  the  creek  as  it  does  on  the  Santee  end,*  which  would  tend  to  freshen  j 
the  upper  portion  of  the  Winyaw  end  of  Mosquito  Creek.  When  the  bay  is  sa' 
stages  of  the  tide  then  the  creek  is  salt  correspondingly.  However,  it  is  thoug 
the  Winyaw  end  of  Mosquito  Creek  is  generally  spoken  of  as  salt  and  the  San 
as  fresh.  Now,  whether  the  upper  portion  of  the  Winyaw  end  of  Mosquito  Crc 
the  most  of  its  salt  from  the  sea  across  the  beach,  thence  through  the  lagoons  1 
goon  Creek,  is  a  question  which  will  be  touched  upon  hereafter. 

I  will  here  remark  that  I  was  told  by  Mr.  John  A.  Hume  that  the  rice  land: 
Mosquito  Creek  contain  a  certain  percentage  of  aluminum,  and  that  on  this  i 
these  lands  require  more  frequent  flooding  with  fresh  water,  because  the  alo 
very  soon  has  a  damaging  effect  upon  the  stagnant  water  resting  upon  thelaui 
also  says  that  the  rice  lands  further  removed  from  the  coast  do  not  contain  ' 
jurious  agent. 

I  have  been  unable  to  collect  any  data  showing  when  or  where  the  rice  intei 
ever  damaged  by  salt  water  going  from  Winyaw  Bay  into  the  Santee  end  of  M 
Creek,  when  the  creek  was  open  from  bay  to  bay,  nor  have  I  ever  heard  that  1 
time  planters  feared  any  danger  from  this  direction. 

The  foregoing  is  about  all  the  information  I  have  been  able  to  collect  regard 
former  condition  of  the  Mosquito  Creek  or  the  rice  lands  in  connection  therev 

CONCERNING    THE    PRESENT    CONDITION    OF  MOSQUITO  CREEK,   THE    UNITED 
CANAL,   THE    SEA  BEACH,  THE    OBSERVATIONS    JUST    COMPLETED  BY  THE 
SIGNED,  ETC. 

In  obedience  to  your  orders,  I  proceeded  to  the  United  States  Canal  on  De 
22,  1885,  where  I  met  Mr.  R.  Ton  Lowndes  by  appointment.  In  going  thithei 
a  boat  at  point  marked  No.  2  (see  sheet  F),  where  the  water  was  u>und  brackl 
the  tide  flood.  This  state  of  the  water  so  continued  until  arriving  at  a  point  in 
Creek,  about  300  feet  below  the  mouth  of  the  United  States  Canal,  the  wat 
changing  from  brackish  to  fresh,  the  fresh  flood  from  the  Santee  River  having  i 
this  i)oint.  At  this  time  the  water  in  the  United  States  Canal  was  perfect! 
When  this  same  tide  had  fallen  about  0.5  foot  at  the  mouth  of  the  said  cai 
water  therein,  which  was  running  out  towards  the  Santee  River,  became  br 
This  brackish  water  started  down  the  cut  at  11.40  a.  m.,  and  at  4.25  p.  m., 
reached  station  12  (stations  100  feet  apart  and  numbered  from  the  Santee  euc 
United  States  Canal  continuously),  having  traveled  a  distance  of  14,430  feet 
and  three-quarter  hours.  The  wind  was  very  light  from  the  south.  From  ab 
lirst  curve  on  the  line  of  the  United  States  Canal,  or  point  marked  5  on  shee 
said  canal  feels  more  perceptibly  the  attractive  influence  of  the  falling  water 
quito  Creek,  and  hence  empties  itself  much  more  rapidly  from  this  point.  < 
same  tide  the  water  was  found  to  be  brackish  in  the  Santee  mouth  of  sai( 
at  5.20  p.  m.,  with  the  ebb  current  still  ruuniug,  but  tide  rising  vertically 
gauge.® 

At  5.30  the  fresh  flood  was  met  coming  up  Mosquito  Creek  from  the  Santee 
about  1,000  feet  below  the  mouth  of  the  United  States  Canal,  and  at  the  tii 
place  of  meeting  with  the  fresh  flood  the  tide  had  risen  vertically  1  foot.    I 


APPENDIX    L REPORT    OF    CAPTAIN    BIXBY.  1047 

ing  immediately  into  tbe  United  States  Canal  above  its  moatb^  tbe  gan^^e  road  0.9 
foot,  with  tbe  ebb  cnrrent  still  muning  out.  Tbis  was  only  a  few  minutes  after  5.30 
1).  m.,  and  subsequently  very  little,  if  any,  more  brackish  water  was  discharged  into 
llofiqaito  Creek  on  that  tide  by  the  United  States  Canal. 

It  will  be  readily  seen  that  the  amount  of  water  damaging  to  tbo  cultivation  of  rice, 
which  the  United  States  Canal  carried  into  Mosquito  Creek  on  this  ebb  tide,  amounted 
to  very  little.^  The  next  daj^,  December  22,  ebb  tide  was  of  tbe  same  character 
of  brackish  water,  and  on  this  occasion  it  reached  as  far  down  Mosquito  Creek  as 
Cbina  Creek  Canal  (B  on  map),  when  the  fresh  water  flood  was  mot  coming  up  the 
creek.  1  returned  to  the  mouth  of  the  United  States  Canal  and  waited  there  for  the 
fresh  flood.  When  it  came  up  we  allowed  it  to  drift  the  boat  up  Mosquito  Creek^  past 
the  month  of  said  canal,  with  the  tide  and  water  a  little  brackish,"  and  we  continued 
along  ahead  of  the  fresh,  until  we  arrived  at  a  point  on  Mosquito  Creek  marked  P  on 
sheet  F,  where  we  left  the  boat  at  9  p.  m. 

This  brackish  water  doubtless  was  a  part  of  that  which  came  out  of  the  Government 
cut  on  tbe  last  of  the  e\}h.  It  must  be  borne  in  mind  also  that  a  considerable  portion 
of  the  above  water  is  carried  back  np  the  United  States  Canal  at  the  flood  tides.  Now, 
it  is  perfectly  evident  that  whenever  there  is  brackish  water  at  the  source  from  which 
the  foregoing  came,  it  will  be  carried  down  the  United  States  Canal  at  every  ebb  tide, 
in  quantities  m9re  or  less  large,^  depending  upon  the  direction  of  the  wind  mainly, 
and  the  volume  of  fresh  water  in  the  Sautee. 

^1ien  the  winds  prevail  with  strength  from  the  west  for  several  days  in  succession, 
depressing  the  low- water  levels  in  theadjacent  streams  and  bays,  then  if  there  should 
!»  *ny  brackish  water  subject  to  be  carried  into  Mosquito  Creek  by  the  United  States 
Canal  from  Lagoon  Creek,  it  may  reach  a  point  below  where  I  have  fairly  observed  it 
to  have  met  the  incoming  fresh  water  flood,  but  jn^t  exactly  what  this  excess  of  dis- 
tance would  be  I  am  unable  to  say  without  first  having  observed  the  currents,  espe- 
cially npon  a  tide  when  all  the  conditions  suited. 

This  may  be  considered  an  exceptional  case,  however,  but  it  might  occur  &t  tbe  very 
timeof  the  rice-culture  season. 

It  is  not  to  be  understood  that  the  United  States  Canal  carries  brackish  water  inta 
Mosnnito  Creek  on  every  tide,  for  it  has  been  observed  to  tbe  contrary,  viz :  Thomas  8. 
jlartio,  current  observer,  reports  to  me  officially  that  on  JHnuary  19,  18^6,  no  brack- 
'*li  water  went  through  the  United  States  Canal  from  Lagoon  Creek.  He  (Martin) 
^M  at  mouth  of  canal  all  day,  taking  velociiies  of  currents  and  testing  wattT.  Jan- 
'Jify  21,  water  ^sh  in  United  States  Canal  and  Santee  end  of  Moscjuito  Creek  at  both 
^]^  and  flood  tides.  January  27,  water  tresli  in  United  States  Canal  at  all  stages  of 
^liotide.  Martin  followed  last  of  ebb  down  the  canal  to  Mosquito  Creek  and  found 
J*ter  fresh.  He  then  went  with  first  of  flood  up  Mosquito  Creek  to  point  D,  on  sheet 
^}  and  found  the  water  fresh  all  tho  way. 

Mr.  E.  D.  Martin,  gauge  obser\'er,  reports  to  me  officially  that  on  February  4, 1886, 
^<^  found  the  gauge  in  the  United  States  Canal  at  300  feet  above  6 (see  sheet  F)  to  read 
^•6  (zero  =  mean  low  water)  and  the  water  fresh. 

Having  proven  that  brackish  water  did  find  its  way  at  intervals  through  the  United 
Jjj*te8  Canal  into  Mosquito  Creek,  it  next  became  necessary  to  ascertain  from  whence 
^hia  impure  water  had  its  source.    With  this  in  view  many  current  and  tidal  observa- 
tions were  taken  at  the  Junction  of  the  United  States  Canal  withLagoon  Creek,  nt  sev- 
^\  tides,  both  ebb  and  flood.    This  was  accomplished  with  a  log  and  line  floats  and  by 
patching  the  flow  of  water  with  the  eye.    Mr.  Thomas  S.  Martin,  who  has  had  expe- 
^eucehi  tho  United  States  Coast  Survey,  as  gauge  observer,  on  the  coasts  of  South  Caro- 
^i)a,  North  Carolina,  and  Maine,  from  March,  1877,  to  May,  1880,  and  who  has  had  con- 
Bjderable  experience  in  observing  the  flow  of  the  currents  at  various  places  by  using 
^he  lo^  and  line,  was  employed  to  observe  the  currents  at  the  above  |»lace  under  my 
"'Section.    The  results  ol  Mr.  Martin's  observations  are  respectfully  forwarded  here- 
with, as  shown  on  sheets  *A.  B.  C.  D,  and  a  copy  of  his  explanatory  report  accompauy- 
'°g these  slieets.    As  a  check  on  tliese  results  Mr.  £.  D.  Martin  was  sent  to  observe  the 
J^rrents  at  the  same  place,  which  he  found  upon  the  whole  to  agree  with  the  above. 
^  ^ent  there  myself  afterwards  to  do  the  same  work,  as  a  check  to  both  statements, 
fQd  to  satisfy  myself  that  there  was  no  ern)r.    My  owu  results  showed  no  difference 
J^  what  had  already  been  made  known.     I  was  plainly  convinced  that  the  flood  tides 
^om  Santee  River  and  Winyaw  Bay  meet  practically  anywhere  from  about  300  feet 
"*W  the  point  of  junction  of  tho  canal  with  Lagoon  Creek  and  a  point  in  that  creek 
•'>out  thretv quarters  of  a  mile  farther  down.    Tbis  point  varies  according  to  the  di- 
'^tion  and  strength  of  the  prevailing  winds  and  the  volume  of  freshet  water  in  Sskn- 
t«e  Bay. 

At  the  l>eginning  of  the  flood  tide,  which  pours  through  the  United  States  Canal  into 
Ugoon  Creek,  the  current  there  turns  to  the  right  and  runs  up  Lagoon  Creek  into 
the  lagoons.     This  current  is  soon  Joined  by  that  of  the  flood  from  Winyaw  Bay,  at 

•  Omittedl  ' 


!  •  ; 


reporii  to  me  oi  tne  curreuis  ana  gange  ooservauons  xaKen  on  rime,  rno  rea 
this  rather  peculiar  movement  or  the  water  is  thought  to  be,  that  owin^  to  i 

I»rozimity  of  the  lagoons  (see  sheet  £,*  which  will  give  you  a  very  good  idea 
ocation  and  dimensions  with  the  depressed  level  oi  the  water  in  the  same,  Xh 
ing  been  drawn  off  by  the  preceding  ebb  tide),  the  flood-tide  current  is  irre 
attracted  into  them  till  they  are  sufficiently  replenished  with  water  to  cov< 
very  considerable  areas,  and  raise  their  levels  to  an  elevation  nearly  equal  to 
the  water  at  the  month  of  the  United  States  Canal.  When  this  has  been  accom 
and  needing  no  further  the  extra  supply  of  water,  the  current  then  separates 
month  of  the  canal,  and  only  enough  continues  to  run  np  to  retain  this  secure* 
tion,  while  the  excess  of  water  emptied  from  the  canal  turns  down  the  creek,  and 
and  forces  back  the  weaker  current  coming  up  from  towards  Winy  aw  Bay.  No^ 
the  time  arrives  for  the  San  tee  to  take  back  its  water  from  the  canal  and  tha 
has  gone  up  into  the  lagoons,  the  current  begins  to  return  from  these  places, 
thefrater  is  hurried  down  Lagoon  Creek  into  the  canal  it  turns  on  a  curve 
canal,  and  it  is  thought  that  the  centrifugal  force  ^<*  of  the  water  running  on  tl 
rim  of  the  curve  is  sufficient  t^  hold  back  the  water  there  at  rest,  preve 
from  following  the  outgoing  ebb  into  the  canal  till  the  time  of  the  ebb  to  \ 
Bay,  when  the  currents  gradually  fork,  which  causes  that  water  resting  be 
mouth  of  the  canal  to  be  carried  towards  Winyaw  Bay  and  the  other  pron^ 
fork  continues  through  the  canal  until  the  next  floo<l.  This  is  repeated  on  ev 
that  we  observed.  It  will  be  seen  that  that  portion  of  the  water  which  deflec 
left  from  the  month  of  the  canal  on  the  lloo<l  does  not  return  down  the  cana 
next  ebb,  but  flows  down  Lagoon  Creek  into  Mosqnito  Creek  towards  Winy 
which,  of  course^  has  a  tendency  to  freshen  Mosquito  Creek  to  quite  a  degree 
Having  established  the  facts—- 
-  (1)  Winyaw  Bay  was  fresh  at  low  tide  when  the  foregoing  observations  W€ 

f  on  January  8  last  (and  the  "  pocketing  the  fresh  water  system  "  was  workinj 

) .  Winyah  end  of  Mosquito  Creek,  because  the  water  was  fonnd  to  be  fresh  at  '^. 

Creek  Bridge  when  the  gauge  there  read  3  feet),  and  inasronch  as  on  that  day  1 
water  went  down  the  canal  towards  Santee,  from  the  above  alone  it  was  evid 
the  brackish  water  did  not  come  from  Winyaw  Bay  on  that  day.  ^^ 

(2)  That  the  entire  ebb  through  the  canal  comes  from  the  upper  portion  of 
Creek  and  the  connecting  lagoons. 

(3)  That  the  flood  tide  came  np  from  the  Santee  River  fresh  and  returned 
direction  sometimes  brackish. 

It  now  becomes  desirable  to  trace  the  origin  of  this  brackish  water.  So  to 
an  examination  was  made  of  the  lagoons  and  the  sea-beach  near  by.  A  line  > 
was  carefully  run  along  the  high-water  crest  of  the  said  beach,  starting  f\ 
bench-mark,  securing  the  mean  Tow-water  level  at  the  South  Island  Wharf,  a 
cross-sections  were  taken  from  the  extreme  low- water  line  along  the  sea-beacl 
ing  the  slope  of  the  lands  from  the  high- water  cr^st  into  the  lagoons.  All  t 
be  seen  by  reference  to  sheet  £.* 

The  high-water  crest  was  fonnd  to  be  elevated  from  5.7  to  6.9  feet  above  oc 
lished  mean  low-water  level.  The  mean  rise  of  the  tide  is  4  feet.  By  t 
from  1  to  2  feet  rise  above  this,  according  to  the  direction  and  strength  of  tl 
for  the  height  of  the  iilrolling  billows,  it  is  conclusive  evidence  that  the  sea  sa 
will  run  over  the  beach  into  the  lagoons  during  flush  high  waters  in  quantit 
ciently  large  to  cause  the  lagoon  water  to  be  decidedly  brackish. 

This,  then,  is  the  true  source  of  the  brackish  water  carried  ir.to  Mosquito'  C 
the  United  States  Canal,  and  it  does  not  come  from  Winyaw  Bay,  as  has  been  th 
If  there  was  no  Winyaw  Bay  in  existence  the  state  of  the  case  would  not  be  c 

It  is  not  impossible  that  there  should  be  days  in  succession  during  a  period 
erly  winds  and  neap  tides  when  no  water  from  the  sea  would  find  its  way  ac 
beach.    In  this  case  the  daily  influx  of  fresh  water  from  Santee  would  coi 
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fteaben  tbe  lap^oons,  and  at  such  times  no  brackish  water  woald  go  down  the  canal. 
Then,  on  the  other  hand,  the  reverse  of  this  might  be  the  case.  However,  the  amount 
of  brackish  water  that  goes  down  the  canal  at  any  time  depends  entirely  upon  the 
qaantity  of  salt  water  which  crosses  the  beach  into  the  lagoons.^ 

Take  a  time  in  the  dry  season  when,  as  is  stated,  the  waters  are  salt  or  iDclined  so 
to  be.  Ibis  would  make  no  di£ferenco  so  far  as  the  connection  of  the  canal  with  Win- 
yaw  Bay  is  concerned,  except  that  the  little  portion  of  the  flood  from  below  the  mouth 
of  the  canal,  which  goes  with  the  Santee  water  into  the  lagoons,  might  add  jast  a 
little  to  the  salt ishn ess  of  the  lagoons: 

2ieithcr  would  a  dry  season  increase  the  overflowing  quantity  of  the  water  from  the 
sea.  It  is  trno  that  the  brackish  water  carried  down  the  canal  into  Mosquito  Creek 
OD  tbe  last  of  the  ebb,  if  in  sufficiently  large  quantities,  would  somewhat  interfere 
with  tbe  '^pocket  system"  in  Mosquito  Creek  \vhen  that  creek  became  salt  at  the 
balf-flood  tide'^  from  the  Santee  salt  water. 

I  am  told  that  sometimes  the  Santee  River  is  fresh  the  entire  year,  and  then  there 
is  no  necessity  for  pocketing  the  fresh  water  at  low  tide  in  Mosquito  Creek^  but  when 
the  Sanice  is  salt  at  high  water  and  fresh  at  low  water,  the  pocket  system  is  the  only 
means  tbe  planter  on  the  upper  part  of  Mosquito  Creek  has  of  securing  a  fresh  sup- 
ply of  wat^r. 

Mr.  W.  C.  JohD^tone,  who  has  long  resided  in  this  vicinity,  tells  mo  that  he  remem- 
benwben  the  sea-beach  alluded  to  was  covered  \)j  a  range  of  hills,  and  that  on  these 
•andbills  there  was  a  growth  of  grass,  and  at  intervals  there  grew  trees  and  brosh. 
Tben  only  the  highest  gale  tides  found  their  way  across  the  beach.  These  have  all 
been  gradaallv  destroyed  by  winds  and  storm-tides. 

Mr.  W.  A.  Moore,  assistant  engineer,  says,  in  a  report  to  Capt.  James  Mercnr,  Feb- 
niary  1, 1882 : 

"On  tbe  25th  of  December  (1881, 1  suppose)  I  walked  down  the  South  Island  Beach, 
and  from  the  first  hummock  as  far  as  the  eye  could  see  the  tide  was  pouriDg  over  the 
beach,  not  continuously,  but  at  intervals  of  about  200  or  300  feet.  The  tide  in^in- 
y^w  Bay  rose  4.2  feet  above  the  plane  of  reference.  As  Lagoon  Creek  here  is  only 
tboot  a  quarter  of  a  mile  from  the  beach,  I  presume  it  will  be  the  natural  drain  for 
this  overflow.  The  marsh  here  at  this  time  had  about  3  inches  of  water  on  it.  The 
■oil  between  the  beach  and  Lagoon  Creek  has  a  large  percentage  of  sand  in  it  and  is 
covered  by  a  growth  of  wire  grass.  I  am  told  when  dried  it  will  bom,  being  of  a 
P«»ty  nature." 

Mr.  L.  P.  Miller  has  tuld  me  that  he  has  frequently  seen  the  water  crossing  this 
^b  within  the  last  few  years. 

1  have  heard  Mr.  Thomas  S.  Martin,  ex-overseer  of  the  Santee  River  improvement, 
vho  traveled  along  the  beach  daily  lor  more  than  a  year  in  going  to  his  work  at  the 
^S^  Bay  that  on  one  occasion  he  found  the  water  running  so  rapidly  at  a  point 
*<^f088  the  beach  that  he  hesitated  about  risking  to  ride  his  horse  through  it. 

'Hie  writer,  too,  has  seen  tbe  water  crossing  the  same  beach  within  the  last  two 
y^^  and  he  has  watched  with  some  concern  the  wasting  away  of  the  protecting 
.^dfl,  especiallj^  since  the  breakage  in  the  United  States  Canal  bank  during  the  storm 
"» October  last. 

^twas  his  intention  to  ofler  for  your  consideration,  as  soon  as  more  funds  were 
Available  for  the  work,  a  recommendation  looking  to  the  construction  of  some  simple 
"^d-catchera  "  along  this  beach,  to  attempt  to  restore,  in  a  measure  at  least,  the 
^ce  existing  sand-dunes. 

^XJJsTAHntOVS  TIDAL  AND  CURRENT  OBSERVATIONS — ^THE  RICE  LAND  SUPPOSED  TO  BE 

•     IN  JEOPARDY— THE  TIDE-LOCK,  ETC. 

On  January  19, 1886,  simnltaneoua  readings  were  taken  with^gauges  set  alike  on  the 
r^t^bliabed  mean  low- water  lever  of  the  Santee  River,  which  is  the  same  leval  used 
^  dredging  the  United  States  Canal,  at  the  lagoon  mouth  of  the  canal,  and  in  Mos- 
^^to  Creek  at  station  208-4-30.  The  height  of  the  water  was  generally  greater  at  La- 
^^D  Creek  than  at  Mosquito  Creek,  as  will  be  seen  by  the  tabulated  statement  of  the 
f^^rd  which  is  forwarded  herewith.  The  constancy  of  this  greater  height  and  the 
^^^"QQliar  shapes  of  the  tide-curves  for  this  day  are  probably  di^  to  the  strong  easterly 
^iud  prevaiUng  that  day. 

I    On  February  7  simultaneous  tidal  and  current  observations  were  taken  at  the  fol- 

^^'^ring  places,  with  the  zeros  of  tho  gauges  all  set  on  the  above  established  mean  low- 

^^ter  level  (having  previously  had  bench-marks  fixed  in  the  neighborhood  of  these 

places,  the  gauges  were  therefore  thus  set  with  the  level,  without  much  time  or  tron- 

^^^).    About  300  feet  above  the  Santee  month  of  Mosquito  Creek,  in  tho  creek  at  A, 

•^  sheet  F  for  location  and  sheet  G*  for  cross-section,  current  velocity,  and  tidal  ob- 

^^ations.    Three  hundred  feet  above  6  Santee  mouth  of  the  United  States  Canal,  in 

iJ^^^Qito  Creek,  see  sheet  F  for  location  and  sheet  G*  for  other  information.    Three 

■^nndred  feet  above  6,  in  United  States  Canal,  see  sheets  F  and  G.*    At  D,  see  sheet  F 
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for  location ;  at  300  feet  above  6  in  United  States  CanaU  see  sheets  F  and  G* ;  at  300 
feefe  above  lagoon  month  of  United  States  Canal  in  Lagoon  Creek,  see  same  sheets ;  at 
about  500  feet  abovo  Winyaw  month  of  Mosquito  Creek,  in  the  Creek  No.  1,  and  about 
300  feet  abovo  Winyaw  mouth  of  Rockfish  Canal,  see  sheets  F  and  G.* 

I  would  here  state  that  though  the  cross-section  represents  Rock^h  Canal  to  be 
about  80  feet  wide,  it  narrows  very  soon  to  20  feet,  and  finally  becomes  a  mere  ditch 
before  it  reaches  Mosquito  Creek  again,  near  Lowndes'  lock,  station  F.  No  observer 
could  be  employed  for  station  H,  and  that  one  who  should  have  observed  at  F 
(Lowndes'  lock)  failed  to  get  on  his  station,  and  hence  there  are  no  notes  for  these 
two.  I  wonld  Btat4)  here,  however,  that  on  December  22  I  visited  Lowndes'  lock  at 
low  tide  and  found  the  height  of  the  water  on  the  Santee  side  about  1  foot  lower  than 
on  the  Winyaw  side,*^  and  that  on  the  8th  of  February,  1886,  Mr.  Edwin  D.  Martin, 
gauge  observer,  was  sent  there  to  determine  the  difiference  of  the  water-level  on  the 
dood,  which  he  reported  to  be  0.5  feet  higher  on  Sant«e  than  on  Winyah  side.  Mar- 
tin met  Mr.  Lowndes  there,  who  g^ave  him  the  pencil  note  to  hand  me,  concerning 
thisdiffercnce  of  level  at  the  lock,  which  I  respectfully  forward  to  you,asMr.  Lowndes 
requested.** 

To  return  to  the  simultaneous  observations  taken  on  the  7th  of  Febrnary.  On  this 
day  the  water  rose  to  a  vertical  height  of  3.3  feet  on  the  gauge  at  the  Santee  mouth 
of  Mosquito  Creek,  and  fell  to  0.1,  making  the  range  3.2  feet.  At  the  Winyaw  mouth 
of  Mosquito  Creek  the  rise  was  3.4  and  the  fall  0.4  below  zero,  making  the  range  3.8 
feet.  The  water  therefore  rose  0.1  foot  higher  at  Winyaw  Bay  than  at  Santee  River, 
and  the  water  foil  0.5  foot  lower  at  Winyaw  Bay  than  at  Santee  River. '^ 

High  water  occurred  one  hour  earlier  at  Santee  River  than  at  Winyah  Bay,  and  low 
water  took  place  at  the  same  time  at  both  places.  The  flood  current  on  the  Santee 
side  ran  up  1.5  hours  after  high  water,  and  the  same  current  on  the  Winyah  side  ran 
up  one  hour  after  high  water.  The  ebb  current  ran  out  on  the  Santee  side  1.25  hours 
alter  low  water,  and  at  Winyaw  Bay  1.50  hours  after  low  water.  The  tide  rose  0.6 
foot  higher  at  Santee  River  than  it  did  at  the  Lagoon  month  of  the  United  States 
Canal,  and  fell  0.9  foot  lower  at  the  Santee  side,  the  range  at  Lagoon  Creek  bein^  1.7. 

The  turning  of  the  flood  and  ebb  currents  occur  on  an  average  two  hours  earlier  at 
the  Santee  River  than  at  the  Lagoon  mouth  of  the  United  States  Canal.  The  change 
of  tides,  as  measured  by  their  rise  and  fall,  occurs  2.25  hours  earlier  at  the  Santee,  or 
high  water  on  the  gauge  at  the  Santee  occurs  three  hours  sooner  than  at  Lagoon  Creek, 
and  low  water  fit  the  Santee  2.50  hours  sooner  than  at  Lagoon  Creek. 

It  will  be  noticeable  that  the  existence  of  no  salt  or  brackish  water  (see  sheet  C),* 
was  found  on  this  day,  except  as  reported  at  the  Lagoon  mouth  of  the  United  States 
Canal,  which  no  doubt  flowed  down  the  canal  for  some  little  distance,  but  met  the  in- 
coming flood  irom  the  Santee  River  before  it  had  reached  Mosquito  Creek,  and  was 
carried  back  into  the  lagoons. 

I  was  told  by  Mr.  Lowndes  that  there  was  a  freshet  in  the  Santee  River  on  this  day, 
but  inasmuch  as  there  was  no  brackish  water  found  at  the  gauge  at  the  Winyah  end 
of  Mosquito  Creek  during  the  entire  rise  and  fall  of  the  tides,  it  is  but  fair  to  assume 
that  there  was  a  freshet  in  Winyaw  Bay  also. 

The  following  distances  are  taken  from  our  own  measurement  of  the  United  States 
Canal.  One  from  Mosquito  Creek  across  Lagoon  Creek  to  Mosquito  Creek  again,  at 
.sta.  208-1-30  (see  sheet  F),  made  with  steel  tape-line,  and  which  is  known  to  be  cor- 
rect. The  other  distances  aro  taken  from  our  own  stadia  survey  of  Mosquito  and  La- 
goon creeks,  together  with  the  two  cuts  on  the  Winyaw  Bay  side,  which  I  think  is 
about  correct : 

Feet 
Total  distance  from  Santee  River  to  Winyaw  Bay,  via  Mosquito  Creek  to  the    * 

United  States  Cana^  thence  with  the  canal  to  Lagoon  Creek,  thence  with 

Lagoon  Creek  to  Mosquito,  thence  with  Mosquito  to  Winyaw  Bay 62,930 

Distance  from  the  Santee  mouth  of  Mosquito  Creek  to  mouth  of  United  States 

Canal 9,570 

Distance  by  United  States  Canal  from  Mosquito  to  Lagoon  Creek 15, 630 

Distance  via  Lagoon  and  Mosquito  creeks  from  the  Lagoon  mouth  of  the  United 

States  Canal  to  Winyaw  Bay 37,730 

Distance  by  the  proposed  line  of  canal  from  Lagoon  Creek  to  Mosquito  Creek, 

to  sta.  208-f  30  (see  sheet  F) 5,200 

Distance  from  Santee  River  to  Winyaw  Bay  via  the  canal  finished  to  sta. 

208-1-30 49,425 

Distance  from  sta.  208-f  30  to  Winyaw  Bay  via  Mosquito  Creek 24, 225 

Distance  from  Santee  River  to  Winyaw  Bay  via  the  canal  finished  to  sta. 

208-f-30  thence  the  two  cuts  towards  Winyaw  Bay  completed 46, 560 

I  would  here  remark  that  the  averaged  current  velocities  given  in  feet  per  second 
embraces  the  slackening  of  the  flow  of  the  water  caused  by  the  leveling  of  the  tidal 
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ware;  thut  ia,  the  actual  running  time  of  the  corrents  is  taken  into  consideration, 
and  not  eimply  the  vertical  rise  and  fall  of  the  water. 

As  one-half  of  the  flood  current  from  the  Santeo  River,  which  turns  to  the  right 
after  leaving  the  canal,  penetrates  the  npper  portion  of  Lagoon  Creek  to  a  distance 
of  3,000  feet,  as  it  does  more  or  less,  it  is  then  thought  reasonable  to  suppose  that  if 
no  portion  of  this  water  was  allowed  to  flow  to  the  right,  as  is  recommended  in  the 
writer's  annual  report  for  Santee  River  improvement,  dated  June  30,  1885,  viz.,  the 
diking  off  of  Lagoon  Creek  to  be  included  in  the  work  of  revetment,  the  entire  vol- 
ume of  tho  floo<l  would  penetrate  to  a  distance  of  about  6,000  feet  down  Lagoon  be- 
fore it  met  the  flood  from  Win  yaw  Bay. 

From  current  and  tidal  observations  Just  taken  it  would  appear  that  before  this 
Winyaw  Bay  water,  assuming  that  it  would  follow  the  Santee  ebb  back,  could  reach 
Mosquito  Creek  via  the  TTuited  States  Canal,  it  would  meet  the  incoming  flood  from 
the  Santee  and  be  returned  to  Lagoon  Creek. 

SupposeLagoonCreek  was  diked  off  on  both  sides  of  the  canal,  and  the  canal  finished 
to  sta.  208-f-30.  Then,  from  the  foregoing,  it  would  seem  very  probable  that  the 
Santee  flood  would  reach  to  the  other  side  of  sta.  208-f  30  toward  Winyaw  Bay,  and 
beyond  the  half- way  point  from  river  to  bay,  and  for  the  same  reason  as  given,  the 
Winyaw  salt  water  would  probably  be  returned  by  the  Santee  flood  before  it  had  time 
to  reach  Mosquito  Creek. 

Having  constructed  both  dikes  at  Lagoon  Creek,  it  would  not  only  prevent  the  salt 
water  from  coming  into  t^  canal  from  the  lagoons,  but  would  also  restore  the  gen- 
eral conditions  of  things  as  they  were  when  Mosquito  Creek  was  open  from  Santeo 
River  to  Winyaw  Bay.  These  dikes  would  give  an  additional  protection  to  the  canal 
in  saving  it  from  cross-currents  and  the  probable  formation  of  a  troublesome  shoal, 
and  might  be,  it  is  thought,  included  in  the  work  of  the  revetment. 

Suppose  the  canal  was  floished  to  sta.  208-f  30,  and  its  banks  connected  at  Lagoon 
Creek  by  these  dikes,  would  not  these  3  miles  of  continuous  wall,  between  the  low- 
lying  sea-beach  and  the  rice  fields  near  by,  be  advantageous  rather  than  otherwise  to 
the  riee  plan+er. 

Were  both  dikes  constructed  at  Lagoon  Creek,  and  a  tide  lock  also  needed  after- 
wards, I  should  think  that  the  best  place  fur  the  location  of  the  lock  would  then  be 
in  the  vicinity  of  sta.  20ci-f  30,  where  the  Santee  and  Winyaw  waters  would  probably 
be  nearly  in  equilibrium  ;  but  should  you  deem  a  lock  necessary  and  not  the  dikes, 
the  only  place  to  locate  it  would  be  just  below  Lagoon  Creek,  in  the  canal. 

Frotu  what  I  can  understand  about  the  tide  lock  required,  it  can  be  simply  con- 
structed of  creosoted  wood,  and  arranged  so  that  its  gates  or  wings  can  be  opened  and 
clo.^d  at  will. 

The  cost  of  a  structure  of  this  description  would  posaihly  be  about  as  follows,  but 
thin  rough  estimate  is  liable  to  change  as  the  matter  may  be  more  thoroughly  ex- 
amined.   The  chief  cost  would  likely  be  in  securing  the  foundations. 

The  lock  to  be  35  feet  wide  in  the  clear,  and  60  feet  long,  with  two  sets  of  gates, 
and  intended  only  to  prevent  the  tide  from  flowing  through  at  certain  stages. 

40,000  feet  of  creosoted  lumber $2,000 

Pumping  machinery,  ten  days,  at  $40 400 

Iron  work , 400 

Labor  and  contingencies 2,000 

4,800 

Capt.  James  Mercnr,  Corps  of  Engineers,  United  States  Army,  mentions  the  possible 
necessity  for  a  lock  in  the  canal,  in  his  report  to  the  Chief  of  Engineers,  United  States 
Army,  dat«d  February  2, 1882. 

The  South  Carolina  legislature  passed  au  act  in  January,  1882,  of  which  the  fol- 
lowing is  an  extract,  which  explains  itself: 

**A  BILL  oediog  the  jurisdiction  of  the  State  of  South  Carolina  to  the  United  States  of  America, 
orer  aach  landi  as  may  be  required  for  connecting  Winyaw  Bay  and  Santee  River,  in  Greorgetown 
County,  ao  as  to  faciUtate  commerce. 

**Be  it  enacted  by  the  senate  and  house  of  representatives  of  the  Stale  of  South  Carolina, 
now  met  and  sitting  in  general  assembly^  and  by  the  authority  of  tlie  same: 

**  Section  1.  That  the  jurisdiction  of  the  State  of  South  Carolina  is  hereby  ceded 
to  the  United  States  of  America  over  so  much  land  as  shall  be  necessary  for  the  pur- 
pose of  connecting  Winyaw  Bay  and  Santee  Kiver,  in  Georgetown  County,  so  as  to 
facilitate  commercial  intercourse  on  the  waters  thereof,  said  connection  to  be  pro- 
vided with  a  lock  or  flood-gate  to  protect  the  rice  plantations  which  may  be  affected 
t  berebVy  if  the  same  may  be  deemed  necessary  by  the  United  States  Engineer  in  charge 
of  the  improvements." 
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The  rice  lauds  snpposed  to  be  in  jeopardy  from  salt  water  are  as  follows:  A  state- 
ment by  Mr.  R.  Ton  Lowndes  gives  tbe  total  areas  on  Mosqnito  Creek  as  being  3,000 
acres,  and  be  places  tbeir  value  at  $50  per  acre.  A  statement  by  Mr.  William  Miles 
Hazzard  gives  the  acreage,  as  owned  by  himself  and  situated  on  Minim  Creek,  above 
the  San  tee  mouth  of  Mosquito,  at  700  acres.  He  does  not  state  their  value,  but  I  sup- 
pose it  is  no  more  than  that  as  expressed  by  Mr.  Lowndes. 

Mr.  Lowndes  was  asked  why  it  was  not  possible  to  waste  any  impure  water  that 
might  be  in  Mosquito  Creek  atlow  tide,  through  his  lock  on  the  flood,  inasmuch  as  the 
San  tee  water  rose  flrst  and  highest.  His  reply  was  that  ho  had  been  in  the  habit  of 
thus  disposing  of  the  bad  water,  which  Mosquito  Creek  had  always  been  subject  to 
more  or  less;  but  he  feared  that  he  would  be  unable  to  waste  any  water  in  excess  of 
that  spoken  of,  because  then  a  sufflcieut  head  of  water  would  not  be  retained  on  the 
Santee  side  to  propeily  irrigate  his  lands.*" 

I  would  here  thank  Mr.  Lowndes  for  many  courtesies  extended  to  me  in  my  efforts 
in  complying  with  your  orders  in  the  collection  of  data  for  this  report.  Ho  spared  no 
pains  to  fnrther  me  in  this  work.  I  respectfully  inclose  a  tabulated  statement  *  fur- 
nishefl  by  him,  f^iving  the  stages  of  the  water  in  the  Santee,  Watoree,  Congaree,  and 
Pee  Dee  rivers,  m  the  np-conntry,  for  certain  periods,  as  will  be  seen  by  the  statement. 
This  may  be  useful  or  interesting  to  you  in  showing  approximately  the  volame  of 
fresh  water  the  Santee  contained  during  the  time  when  we  were  keeping  a  record  of 
the  water  in  the  United  States  Canal  in  the  year  1884. 

Very  respectfully,  your  obedient  servant,  ^ 

•    Reid  Whitford, 

Aasisiant  Engineer. 

Capt.  W.  H.  BiXBY, 

Carps  of  EngineerHf  U,  5.  J. 
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Mr.  E.  Ton  Lowndes,  the  representative  of  the  persons  claiming  pro- 
tection for  their  rice  interests,  came  to  my  oflBce  on  February  15, 1886, 
to  talk  over  the  sabject  with  me.  1  read  him  all  of  Assistant  Engineer 
Whitford's  report  (except  the  lirst  few  pages,  which  he  had  already  read) 
and  asked  him  to  comment  fully  whenever  he  thought  comments  neces- 
sary to  fully  explain  his  side  of  the  case.  His  comments,  written  out 
by  me  and  revised  by  him,  are  herewith  appended.  The  numbers  cor- 
respond to  nirtnbers  inserted  by  me  in  Mr.  Whitford's  report.  Mr. 
Lowndes  was  several  times  asked  to  add  more  to  his  remarks,  but 
thought  finally  that  these  eighteen  comments  covered  all  he  needed  to 
add  to  Mr.  Whitford's  report  in  order  to  make  it  fully  cover  his  side  of 
the  question. 

W.  H.  BlXBY, 

Captain  of  Engineers. 


^  Most  of  this  mnst  go  into  the  Santee  end  of  Mosqnito  Creek  and  wUl  injure  their 
rice  interests. 

<  Doubted,  unless  '*  an  easterly  "  means  only  one  that  goes  over  tbe  original  banks ; 
an  ordinary  easterly  blow  wonld  not  do  this. 

3  Not  unless  it  can  get  throngb  tbe  high  banks  already  put  up  by  the  rice  interests. 

^  This  is  the  value  of  Mosquito  Creek  to  the  rice  owners  and  why  these  lands  are 
always  able  to  make  crops  when  men  higher  up  the  other  rivers  (not  Santee)  could 
not  do  so. 

^  But  this  never  happens  during  tbe  irrigating  season. 

^  This  was  the  dirty  brackish  water  unfit  for  irrigating. 

7  Considerable,  instead  of  very  little. 

"This  water,  a  little  brackish,  is  just  as  injurious  to  the  rice  plantersas  very  salt 
water. 

*This  is  all  I  claim.  Moreover,  there  was  a  freshet  in  the  Santee  at  the  times  these 
observations  were  taken ;  in  summer,  when  the  water  is  low,  the  flow  of  salt  water 
from  the  (government  cut  will  be  much  increased. 


•  Omitted. 


APPENDIX   L — REPORT   OF   CAPTAIN   BIXBY.  1053 

'^Thissame  centrifasal  force  acts  in  a  similar  way  at  tlie  Santee  end  of  the  canal 
(where  it  empties  into  Mosquito  Creek)  to  hold  back  the  water  in  Mosqnito  Creek  and 
to  prevent  the  otherwise  natural  fall  of  ebb  necessary  to  drain  the  rice  lands  in  Mos- 
quito Cieek  above  the  canal. 

"Bat  if  Winyaw  Bay  were  salt,  as  it  would  be  during  the  irrigating  months,  the 
water  in  Lagoon  Creek  would  be  salt,  and  then  the  salt  water  from  Winyaw  would  go 
through  Lagoon  Creek  down  the  Government  cut. 

"This  is  true  during  the  flush  water  season  when  Winvaw  Bay  is  fresh  at  low  water, 
but  in  the  irrigating  season,  when  Winyaw  is  salt  at  all  stages  of  the  tide,  the  water 
(then  salt)  would  come  from  Winyaw  into  the  lagoons,  and  from  them  on  the  ebb  tide 
into  theGoTemment  Canal  and  Mosquito  Creek,  as  it  comes  now,  £resh. 

''In  the  summer  this  would  not  be  true,  as  Winyaw  would  send  as  much  salt  water 
iDto  Lagoon  Creek  and  the  lagoons  as  it  is  now  sending  fresh  water ;  and  this  would 
nuke  brackish  the  water  which  returns  on  the  ebb  from  the  lagoons  into  the  Gov- 
ernment cut  and  Mosquito  Creek. 

'^ This  should  be  when  the  lower  part  of  Mosquito  Creek  becomes  salt  on  the  last 
portion  of  the  flood. 

"This  diflerencein  the  water  level  (as  shown  at  my  flood-gate)  cannot  be  observed 
at  any  single  point  in  the  Government  Canal,  because  the  latter  is  always  open ;  but 
it  wonld  exist  if  the  Government  Canal  were  closed  by  a  flood-gate  at  its  Lagoon 
Creek  end.  While  the  Government  Canal  remains  open,  the  effect  of  this  difference 
of  level  is  to  force  the  impure  water  of  Lagoon  Creek  on  ebb  tide  into  Mosquito  Creek, 
thereby  poisoning  the  water  of  Mosquito  Creek  for  irrigating  purposes,  keeping  it  that 
mach  luller  and  thereby  lessening  the  fall  in  said  creek  andthus  impairing  the  drain- 
age of  my  lands  that  lie  on  the  creek,  especially  above  the  point  where  the  Govern- 
ment cnt  enters  it. 

"1  would  call  this  to  your  attention :  that  my  gate  (which  is  a  double  gate  opening 

ooth  toward  the  Santee  and  Winyaw)  is  so  arranged  during  the  whole  irrigating  sea- 

wn  that  it  automatically  opens  towards  Winyaw  to  the  allow  Santee  floods  to  pass, 

but  automatically  closes  against  Winyaw  floods  to  keep  them  out.    During  the  ob- 

Krratioos  of  Mr.  Martin  in  February,  iB86,  the  Santee  gates  were  closed  at  his  re- 

<|Qe8t,  and  consequently  the  heights  on  the  Winyaw  side  were  not  as  great  as  during 

^>ie  usual  condition  of  affairs  throughout  the  irrigating  season.    Also  this :  that  iu 

sammer,when  I  am  irrigating  all  my  flelds,  say  900  acres,  which  lie  all  along  on  Mos- 

<I<uto  Creek  and  on  the  canals  leading  to  my  gate,  the  water,  while  my  truiiks  are 

open,  cannot  rise  even  high  enough  in  the  canal  to  open  the  gate ;  and  the  suction  out 

Jl  Alo8<)uito  Creek  into  my  fields  is  so  great  that  instead  or  the  Santee  water  on  tho 

flood  tide  rising  high  enough  to  go  far  enough  through  your  Government  cut  to  push 

J*<5«  the  bad  water  in  Lagoon  Creek,  the  impure  water  of  Lagoon  Creek  will  be  drawn 

j/  the  great  suction  through  your  cut  into  Mosquito  Creek  or  so  far  into  your  cut  that 

pj^iil  be  sure  to  enter  Mosquito  Creek  on  the  early  part  of  the  following  ebb  tide. 

/^'^as©  mention  also  that  your  observations  of  February  7,  as  to  rise  and  fall  of  tides, 

®fe  taken  with  all  my  lands  dry  and  all  outside  doors  to  my  trunks  closed ;  and  that 

qT^  the  usual  condition  of  things  during  the  irrigating  season  tbe  height  of  Santee 

Jj*0(|^  in  Mosqnito  Creek  would  be  much  lessened,  and  the  amount  of  IVebh  water  in 

®pi*eek  will  be  much  lessened. 

A^v*^lii8  was  when  Santee  was  in  freshet,  and  Winyaw  not  as  high  as  usual  during 

^«t  months. 

^j    Moreover  this  impure  water  would  fill  the  main  irrigation  canals  (none  of  which 

thf  J^.^vided  with  gates,  and  for  which  gates  would  be  iuconvcnient  and  costly),  and 

jjj*  i-XDpure  water  would  then  intervene  between  the  fields  and  the  fresh  water  out- 

tioi^^  not  seeking  indemnity,  but  only  protection  against  damage,  and  this  protec- 
19^^^  9  needed  at  once,  as  the  planting  season  will  soon  be  upon  us. 
'-•fitted. 


Lr  13. 
IMPROVEMENT  OF  WATEREE  RIVER,  SOUTH  CAROLINA. 

J,  ■'^te  Wateree  Eiver,  which  unites  with  the  Congaree  to  form  the 
"^^tee,  has  (iDclading  its  upper  portion,  called  the  Catawba)  a  total 
J^jgth  of  about  310  miles,  and  a  drainage  area  of  5,642  square  miles. 
^^B  river,  prior  to  governmental  improvement  in  1882,  had  a  low- water 
^^^th  of  from  3  to  4  feet  from  its  mouth  in  the  Santee  upward  04  miles 
to  Camden,  its  practical  limit  of  steam  navigation.    From  its  mouth 
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upward  12  miles  the  river  was  completely  blocked  at  all  stages  of  water 
by  sunken  logs  and  stumps  and  by  floating  obstructions;  thence  42 
miles  to  Camden  navigation  was  possible,  but  dangerous  except  during 
high  water.    Its  commerce  was  then  almost  nothing. 

The  original  project  of  ]881-'2,  as  continued  to  date,  proposed  for 
$54,000  to  secure  a  safe  and  unobstructed  4-foot  navigation  over  this 
entire  distance  at  all  stages  of  water. 

Inadequate  yearly  appropriations,  involving  the  alternate  disorgan- 
ization and  reorganization  of  working  parties,  damage  to  unfinished 
work,  extra  superintendence,  and  deterioration  of  plant,  have  added 
about  $4,000  to  the  cost  of  the  work.  The  aggregate  amount  appro- 
priated for  this  project  up  to  20th  June,  1886,  is  828,000.  The  present 
estimate  (that  of  1885),  $58,000,  for  the  final  cost  of  the  work,  based 
upon  the  present  condition  of  the  river  and  past  jexperience,  agrees 
well  with  the  original  estimate. 

'  Twenty-seven  thousand  nine  hundred  and  sixty-five  dollars  and  sixty- 
three  cents  have  been  spent  in  all  upon  this  improvement  up  to  30th 
June,  1880,  giving  a  thoroughly-cleared  4-foot  navigation  at  all  stages 
of  water  from  the  mouth  of  the  river  7  miles  upward,  and  thence  a 
roughly-cleared  4-foot  navigation  over  the  rest  of  the  river  57  miles  to 
Camden:  In  consequence  of  this  improvement  a  steamboat  line  would 
have  been  permaiiently  established  upon  the  whole  length  of  this  river 
had  it  not  been  prevented  by  the  obstructions  offered  by  two  railroad 
bridges.  Could  these  obstructions  be  removed  a  river  commerce  of 
81,(^00,000  of  transported  goods  per  year  would  be  at  once  developed. 

The  extent  of  this  obstruction  is  shown  by  I  be  following  extract  from 
special  report,  dated  17th  Janimry,  1885: 

Eight  miles  above  its  mouth  in  the  Sautec,  this  river  is  crossed  by  the  Camden 
Branch  cf  the  South  Carolina  Kailroad,  ou  a  wooden  through  bridge  -without  a  draw- 
span,  the  bottom  of  the  bridge  being  15.3  feet  above  low  water.  The  use  of  this 
bridge  without  a  draw  has  been  specially  authorized,  as  far  as  concenis  the  State  of 
South  CaroIiDa,  by  State  acts  passed  in  lc553  and  lbr>8. 

Thirteen  miles  above  its  mouth  the  river  is  also  crossed  by  the  Wilmington,  Colum- 
bia and  Augusta  Railroad  on  a  wooden  deck  bridge  without  a  draw-span,  the  bot- 
tom of  the  bridge  being  about  17  feet  above  low  water. 

The  present  improvement  will  probably  be  finished  next  year  sufficienily  to  allow 
of  a  tolerably  clear  4-foot  navigation  to  steamers  »  #  #  over  the  -^hole 
river  from  iis  mouth  up  to  Camden.  The  current  of  this  river  is  swift  and  strong, 
especially  during  high  water  stages.  Both  bridges  have  already  proved  serious 
obstructions  to  a  desired  navigation. 

I  therefore  recommend  that  the  owners  of  both  these  bridges  be  required  to  insert 
suitable  draw-spans  in  their  bridges:  that  the  spans  be  at  least  60  feet  wide  in  tbe 
clear;  that  the  opening  be  placed  witn  reference  to  deep  water  and  the  convenience 
of  navigation ;  that  the  openings  bo  provided  with  strong  and  suitable  fenders  ou 
both  ends  of  the  span,  extending,  say,  150  feet  above  and  80  feet  below  the  bridge, 
and  that  tbcse  fenders  should  rise  above  ordinary  high  water  to  within  about  a  foot 
of  the  draw-span's  lower  chord. 

I  would  now  modify  the  above  recommendations  so  as  to  allow  the 
Wilmington,  Columbia  and  Augusta  llailroad  (if  it  so  chooses)  to  dis- 
pense with  a  draw  by  raising  its  channel-span  21  feet,  which  can  be 
readily  done  by  converting  its  present  deck  bridge  into  a  through  bridge. 
This  modification  will  place  the  bottom  of  the  bridge  38  feet  above  lew 
water. 

The  special  work  of  the  year  has  been  as  follows : 

Expenditures,  $238.40. 

Owing  to  its  variable  features,  and  the  dilliculty  of  properly  specify- 
ing it  beforehand  and  inspecting  it  afterward,  the  work  was  allowably 
done  by  hired  labor  and  the  purchase  of  materials  in  open  market. 
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A  small  survey  of  the  river  was  made  in  Juno  with  a  view  of  obtain- 
iDga  map  suitable  for  properly  ordering  and  recording  future  work. 
This  survey  was  very  efficiently  made  by  Assistant  Engineer  Charles 
Humphreys. 

Other  than  this  and  office  work  and  the  care  of  the  Government 
property  nothing  has  been  done  for  want  of  funds. 

The  general  charge  of  the  work  has  been  under  the  immediate  super- 
vision of  Assistant  Engineer  Eeid  Whitford.  His  full  report  (including 
a  brief  history  of  past  work  upon  this  improvement)  is  herewith  ap- 
pended. 
Recommendations  for  future  work  are  as  follows : 
That  this  improvement  be  completed  in  accordance  with  the  present 
approved  and  adopted  project,  so  as  to  secure  a  thoroughly-cleared 
4foot  navigation  over  the  entire  river  at  all  stages  of  water,  at  a  total 
expense  of  $30,000,  in  addition  to  the  834.37  available  30th  June,  1886, 
thisamountto  be  appropriated  in  one  sum  during  the  next  year.  Smaller 
yearly  appropriations  will  increase  the  cost  of  the  work  by  from  $1,000 
to  $4,000  per  appropriation. 

It  is  further  strongly  recommended  that  the  South  Carolina  Bailroad 
^  required  to  put  a  draw-span  in  its  low  through  bridge  across  the 
J'iver,and  that  the  Wilmington,  Columbia  and  Augusta  Eailroad  be  re- 
^Qired  to  either  insert  a  draw  span  or  to  raise  its  present  channel-span 
-i  feet. 

^Qrther  improvement,  so  as  to  extend  the  navigation  above  Camden 
or  to  deepen  that  below  Camden,  is  not  recommended, 
-^fter  the  improvement  is  finished  its  proper  maintenance  may  cost 

"•om  $1,000  to  $3,000  per  year. 

.  This  improvement,  as  regards  cost  and  order  of  work,  should  be  car- 

''i^d  on  approximately  as  follows : 
The  entire  length  of  river  should  be  examined  and  improved  uniformly 

each  year, 
during  the  low-water  stage  the  most  troublesome  sunken  logs  and 

snags  should  be  removed  from  the  channel. 
Inuring  the  high-water  stage  the  most  troublesome  leaning  trees 

6hoaic[  be  cut  down  and  pulled  back  from  the  banks,  as  also  such  trees 

on  chiving  banks  as  appear  liable  to  fall  into  the  river  during  the  follow- 

*°g  year. 

This  river  is  in  tlio  coUection  district  of  Georgetown,  S.  C. 

Money  statement, 

j^\y  1,1885,  amount  available |272  63 

,7  1,  lbcs6,  amount  expended  during  fiscal  year,  osclusive  of 

Ji^Mlities  outstanding  July  1,  18a5.. $3  71 

"^^^^  X,  1886,  outstanding  liabilities 234  75 

236  46 

^»^  X,  1686,  amount  available 34~3? 

^^nt  appropriated  by  act  approved  August  5, 1886 7, 500  00 


Amovi 


lit  available  for  fiscal  year  ending  June  30, 1887 7, 534  37 


i^^ount  (estimated)  required  for  completion  of  existing  project 25, 000  00 
^*ount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uno  30, 1866    25, 000  00 
o^^^mitted  in  compliance  with  requirements  of  section  2  of  river  and 
.    iiarbor  acts  of  1666  and  1867. 


i 
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report  of  mr.  rbid  whitford,  assistant  engineer. 

United  States  Engineer  Office, 

Georgetown^  S,  C,  March  11, 1886 

Captain:  I  have  the  honor  to  make  the  following  report  concemiDg  the  Wat^ree 
River,  South  Carolina,  for  fiscal  year  to  date : 

GENERAL  FEATURES. 

The  Wateree  River  is  merely  a  oontinaation  of  the  Catawba. 

The  latter  river  heads  in  the  Blue  Rid^e  Modntains,  McDowell  County,  North  Caro- 
lina, near  the  Swananoa  tnnnel  on  the  Western  North  Carolina  Railroad,  close  to  the 
main  divide  between  the  Atlantic  and  Mississippi  basins. 

It  runs  thence  first  easterly,  then  southerly,  thronp;h  portions  of  North  and  Soath 
Carolina,  and  takes  the  name  ''Wateree ''  at  the  junction  with  Wateree  Creek,  a  small 
tributary  entering  from  the  west  in  the  upper  part  of  Fairfield  County,  South  Caro- 
lina, some  distance  above  the  town  of  Camden. 

The  Wateree  River  derives  all  its  characteristic  features  from  the  portion  called  the 
Catawba,  and  the  name  of  Wateree  is  really  a  misnomer,  or  at  least  unnecessary.* 

The  Wateree  after  flowing  on  in  a  southerly  direction  for  a  distance  of  105  miles t 
unites  with  Congarce  and  forms  the  Santee. 

This  latter  river  continues  on  in  a  southerly  direction  for  a  distance  of  184  miles,  t| 
and  then  empties  its  waters  into  the  Atlantic  Ocean  8  miles  south  of  Winyaw  Bay. 

From  the  above  it  will  be  seen  that  the  Wateree  River  draws  its  supply  of  water 
direct  from  the  mountains  and  springs  of  Western  North  Carolina,  and  therefore  it 
should  possess  greater  navigable  advantages  than  many  other  rivers  which  do  not 
reach  sufficiently  near  the  main  divide  to  secure  a  constant  supply  of  water. 

The  Wateree  drains  an  exceedingly  fertile  section  of  this  State,  from  which  there 
is  shipped  yearly  a  large  amount  of  produce. 

There  seems  to  be  but  little  doubt  but  that  when  the  river  is  cleared  from  obstruc- 
tions and  open  for  traffic  it  will  be  of  incalculable  benefit  to  the  people  of  its  river 
basin  and  at  once  give  strong  impetus  to  the  commerce  of  the  country,  thereby  add- 
ing greatly  to  its  prosperity.  Camden,  situated  on  the  river,  a  town  of  some  2,500  or 
3,000  inhabitants,  is  considered  at  present  the  head  of  navigation. 

There  is  probably  not  less  than  3  feet  depth  of  water  in  the  channel  from  that  town 
to  the  ocean  at  the  lower  stages  of  the  river. 

The  South  Carolina  Railroad  Company  owns  and  operates  a  railroad  between  Kings- 
ville  and  Camden.    There  is  no  other  railroad  in  that  immediate  vicinity. 

The  river  will  furnish  means  of  transportation  to  much  of  the  country  not  in  easy 
reach  of  the  railroad. 

I  would  here  stato,  before  beginning  on  the  history  of  the  improvement  of  the 
Wateree  River,  that  I  thought  it  might  be  of  interest  to  collect  some  facts  dating  far 
into  the  past  in  reference  to  this  river.  Through  the  kindness  of  Mr.  Walter  Hazard, 
a  prominent  lawyer  ol  this  place,  I  have  been  enabled  to  collect  many  interesting  facta 
as  to  the  various  and  thorough  attempts  to  improve  the  navigation  of  the  Catawba 
and  Wateree  rivers  before  their  improvement  was  intrusted  tb  the  United  States  Gov- 
ernment engineers. 

lU STORY  OF  LOWER  AND  UPPER  CATAWBA  IMPROVEMENT. 

1787.  An  act  passed  by  the  legislature  of  South  Carolina  on  the  27th  day  of  March, 
1787,  established  a  company  consisting  of  eight  men  for  the  opening  of  the  navigation 
of  the  Catawba  River,  South  Carolina.  This  act  authorized  these  eight  men  to  do 
just  about  what  they  wished  in  order  that  the  river  might  be  made  navigable,  and 
further  said  that  they  might  accomplish  this  either  by  dams,  canals,  and  locks,  or  in 
any  other  manner  which  seemed  to  the  said  company  to  be  most  fit  and  convenient; 
jmd  further,  that  they  might  charge  boats,  rafts,  Ac,  any  amount  of  toll  for  their 
t)assage  till  the  dividends  paid  25  per  cent,  on  the  invested  capital,  but  it  must  not 
exceed  these  figures. 

Previous  to  the  year  1820  a  company  is  said$  to  have  endeavored,  with  State  aid, 
to  improve  the  navigation  of  this  river,  but  with  very  little  if  any  success. 

1875.  Col.  S.  T.  Abert,  United  States  civil  engineer,  estimated  |i  the  cost  and  im- 

•See  Captain  PhiUips  in  his  report,  page  1)146,  Annual  Report  of  Chief  of  Engineera, 

tSee  Captain  Phillips  in  his  report,  page  9146,  Annual  Report  Chief  of  EDirineers, 
1380. 

t  Captain  Bixby's  report,  page  1120,  Annual  Report  Chief  of  Engineers,  1885. 
^  Report  W.  A.  Walbrect,  page  913,  Annual  Report  Chief  of  Engineers,  1^. 
i  See  Abert,  page  367,  Annual  Report  Chief  of  Engineers,  1886. 
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prorement  at  $2,000,000  fo:r  slackwater  navigation,  the  only  kind  of  navigation  ap- 
plicable to  the  river. 

1879.  The  river  and  harbor  act  of  March  3,  1879,  provided  for  surveys  or  ezami- 
Bstions  of  the  Upper  and  Lower  Catawba  rivers.  This  work  was  placed  in  oharffe  of 
<wt,  Charles  B.  Phillips,  Corps  of  Engineers,  United  States  Army,  the  12th  of  May 
followins;  and  the  examination  was  completed  by  the  next  antomn.  Captain  Phillips 
leportedfthat  the  Lower  Catawba  (that  portion  in  Sont^  Carolina)  was  55  miles  in 
length;  had  a  total  fall  of  325  feet ;  that  owing  to  this  great  fall  its  improvement, 
except  by  a  system  of  locks  and  dams,  wonld  be  ont  of  uie  (jaestion ;  that  the  cost 
of  nich  improvement  wonld  be  abont  $50,000  per  mile ;  that  inaflmncn  as  its  present 
ud  prospective  demands  of  commerce  were  not  sufficient  to  warrant  this  expenditure 
lie  did  not  consider  the  work  a  public  necessity,  and  hence  he  recommended  its  (Ca- 
ttwba)  improvement  should  not  be  undertaken. 

Captain  Phillips  also  reported  *  that  the  Upper  Catawba  (that  portion  in  North 
Carolina)  was  140  miles  in  length  from  Old  Fort,  N.  C.,  where  the  examination  was 
eoounenced,  to  where  it  crosses  the  State  line,  and  had  a  total  fall  in  that  distance  of 
ttOfeetL  and  that,  for  reasons  similar  to  those  given  above  for  the  Catawba,  he  reo- 
onuDended  that  its  improvement  should  not  be  undertaken. 

WATKBEB  RIYEB— HI8TOBT  OF  ITS  IMPBOVXMKNT. 

1753.  On  April  21  an  act  was  passed  by  the  general  assembly  of  the  Province  of 
South  Carolina  providing  for  the  improvement  of  this  river. 

It  began  by  sayine,  *'  Whereas  the  making  of  the  Wateree  Siver  navigable  will  be 
ef  neat  benefit  to  the  inhabitants  of  that  part  of  the  Province,  nnd  tend  to  the  better 
aetUement  thereof,  we  therefore  humbly  pray  His  Most  Sacred  Majesty  that  it  may  be 
enacted.''  The  act  specified  the  work  to  oe  done  in  the  shape  of  taking  away  the 
lafts  and  other  obstructions  in  said  river,  &o.  It  provided  means  of  doin^  this  work 
^7  levying  a  tax  of  10  shillings  on  the  100  acres  of  land  lying  within  10  miles  of  the 
riyer,  &c.,  owned  and  claimed  by  any  person  or  persons  who  did  not  reside  on  the 
Mine,  and  that  all  the  male  inhabitants  from  the  age  of  sixteen  to  sixty  years  living 
on  either  side  of  the  river,  &c.,  wonld  be  obliged  to  work  at  removing  said  obstruc- 
tioDs  whenever  the  five  commissioners,  appointed  by  this  act  to  look  after  the  work, 
Aoold  call  on  them.t 

1764.  On  March  26  an  act  was  passed  by  the  general  assembly  of  the  State  of  South 
Carolina  appropriating  £'SO0  sterling  for  the  purpose  of  removing  obstructions  from 
the  riyer  as  high  up  as  Camden.  Five  commissioners  were  appointed  by  this  act  to 
pat  oat  the  work  by  contract  or  otherwise  have  it  done,  to  draw  all  moneys  from  the 
^tate  treasury,  settle  all  accounts,  and  have  general  direction  of  the  whole  work.! 
j7^.  On  March  24  an  act  for  clearing  the  Wateree  was  passed  by  the  general  assem 
Wy»  but  no  details  were  given. 

.  1787.  An  act  to  establish  a  company  for  the  opening  of  the  Wateree  and  Catawba 
^^era,  South  Carolina,  was  passed.  $ 

1791.  On  February  il  an  act  was  passed  to  open  and  improve  the  navigation  on  the 
^ateree  River  from  the  falls  near  Mr.  Chestnut's  ferry  down  to  the  connuence  of  the 
»Vateree  and  Congaree. 

^^  Ten  men  were  appointed  to  look  after  this  work,  and  they  were  to  be  known  as  the 
.'Wateree  board  of  commissioners."  The  act  further  provided  that  all  male  inhab- 
itantB  between  the  ages  of  sixteen  and  fifty  years,  living  wi  thin  6  miles  of  said  river,  Slo.  , 
were  made  liable  to  work  on  the  river  under  direction  of  said  commissioners,  for  the 
^>ftce  of  six  days  in  a  year  and  no  mortf.  || 

1805.  On  19th  December  an  act  of  this  date  appropriated  $2,000  for  the  improve- 
ment of  the  river  from  Camden  Ferry  to  the  Congaree  Biver.  This  act  appointed  seven 
meo  as  commissioners  to  look  after  the  work  and  make  yearly  reports  to  the  oomp- 
troUer-general  explaining  the  progress  made  with  the  improvement,  AcIT 

1879.  On  March  3  the  nver  and  harbor  act  passed  by  the  Congress  of  the  United 
States  provided  for  an  examination  or  survey  of  the  Wateree  Biver.  This  work  was 
placed  m  the  charge  of  Captain  Phillips  the  12th  of  May  following,  and  the  examina- 
tion of  the  river  from  Wateree  Creek  to  its  mouth  was  completed  by  Assistant  Engi- 
neer Walbrect  as  soon  as  he  had  finished  with  the  similar  examinations  of  the  Ca- 
tawbas  heretofore  mentioned.  Mr.  Walbrect  said  tbat  there  were  two  railroad 
bridges  across  the  river  which  would  have  to  be  converted  into  draw-bridges  if  the 
improvement  was  ordered. 

*  See  page  911,  Annual  Report  Chief  of  Engineers,  1880. 

tSee  Statutes  at  Large  of  South  Carolina,  vol.  vii,  page  504. 

X  See  Statutes  at  Large  of  South  Carolina,  vol.  vii,  page  532. 

^  See  under  head  of  *'  Lower  Catawba,''  this  report,  for  fuller  details. 

B  See  Statutes  at  Large  of  South  Carolina,  vol.  vii,  page  562. 

h  See  Statutes  as  La  rge  of  South  Carolina,  vol.  vii,  page  578. 
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Captain  Phillips  disapproved  of  the  improvement  of  the  npper  17  miles  of  the  river* 
beeanse  it  was  a  rapid  monntainoos  stream  like  the  Catawba,  and  had  a  total  fall  of 
75  feet  in  that  distance ;  be  mentioned  the  fact  that  a  small  light-draught  steamer 
was  then  being  ran  on  the  river^  engaged  in  purely  a  local  traffic,  and  he  submitted  a 
project  for  improving  the  remaining  portion  of  the  river  by  removing  obstmotion^ 
snch  as  fallen  and  overhanging  trees,  snags,  &c.y  so  as  to  seonre  a  local  depth  of  3 
feet  at  low  water  in  the  channel  at  an  expenditure  of  $30,000. 

1880.  The  river  and  harbor  act  of  June  14,  1880,  provided  for  an  examination  or 
survey  of  the  Wateree  River  from  Camden  to  its  mouth.  This  work  was  assigned  to 
the  charge  of  Captain  Phillips  June  17,  same  year.  The  field  work  was  intrusted  to 
Assistant  Engineer  J.  P.  Darling,  who  began  it  in  October  and  finished  it  in  Novem- 
ber, same  year. 

1881.  Captain  Phillips  submitted  a  project  for  the  improvement  of  the  river  at  a 
cost  of  about  $54,000,  which  contemplated  securine  a  depth  of  4  feet  in  a  channel  80 
feet  wide  from  Camden  down,  by  the  removal  of  all  obstructing  logs  and  snags  and 
the  cutting  off  of  fine  projecting  points. t  This  project  was  approved  and  the  river 
and  harbor  act  of  March  3  appropriated  $8,000  for  this  work.  Capt.  James  Mercur, 
Corps  of  Engineers,  United  States  Army,  assumed  charge  of  this  work  June  14,  1881, 
upon  the  death  of  Captain  Phillips. 

1882.  The  work  of  clearing  the  river  of  obstructions  as  approved  was  commenced  in 
January  with  H.  Heth,  assistant  engineer,  in  local  charge.  A  steam  hoister  was  hired 
and  set  at  work  at  the  mouth  of  the  river,  and  its  work  confined  to  that  portion  of  the 
river  between  the  mouth  of  the  river  and  the  South  Carolina  Railroad  Bridge,  a  distance 
of  8  miles.  This  hoister,  after  working  till  April  29,  was  entirely  disabled  by  the  ex- 
plosion of  one  of  her  boilers.  No  other  hoister  being  available  for  work,  operations 
were  confined  to  cutting  the  overhanging  growth  firom  the  river  banks  between  points 
above  named.!  In  Captain  Mercur's  report  no  detailed  statement  of  work  done  was 
given,  and  the  exact  date  of  stoppage  of  work  was  not  mentioned.  The  river  was  rep- 
resented as  being  badly  choked  with  fallen  timber,  and  that  simply  the  most  pronu- 
nent  obstructions  were  removed  as  high  up  as  the  railroad  bridge,  and  the  report 
fhrther  implied  that  very  much  more  was  necessary  to  be  done  on  that  section  of  the 
stream.  Especial  attention  was  called  to  the  nulroad  bridges  across  the  river  as  ob- 
structing the  passage  of  vessels  with  masts,  smoke-stacks^  &c. 

1882-^83.  The  river  and  harbor  act  of  August  2  appropriated  $15,000  for  this  river. 
Work  during  the  year  was  continued  under  the  existing  project.  At  the  close  of 
the  fiscalyear  1882  operations  were  suspended  because  of  the  exhaustion  of  available 
funds.  High  water  preventing,  work  was  not  resumed  till  1883,  in  May,  when  a 
steam  hoister  was  hired  for  the  ]purpose.  She  worked  from  5th  of  May  till  17th  of 
June,  this  year,  below  the  first  railroad  bridge,  completing  that  portion  of  the  river. 
The  hoister  then  proceeded  upon  a  trip  of  examination  to  Camden,  and  while  only 
drawing  1.5  feet  still  reported  difficulty  in  passing  some  of  the  obstructions,  so  nu- 
merous and  formidable  were  they.  Amongst  other  things  it  was  reported  (13)  that 
the  river  commerce  had  been  formerly  earned  on  between  Camden  and  the  Wilming- 
ton, Columbia  and  Augusta  Railroad  Bridge,  which  crossed  this  river  5  miles  above 
the  South  Carolina  Railroad,  by  one  steamboat,  but  the  boat  having  met  with  several 
accidents,  &c.,  she  was  abandoned,  her  machinery  removed  and  sold.^ 

1883-^84.  Work  was  continued  under  the  direction  of  Captain  Mercur  till  March, 
1884,  when  he  was  succeeded  by  Capt.  F.  A.  Hinman,  Corps  of  Engineers.  Owing  to 
the  near  exhaustion  of  funds,  work  was  again  stopped  on  March  23, 1884.  To  that 
time  fiom  end  of  previous  fiscal  year  the  work  was  carried  on  by  H.  Heth,  assistant 
engineer  in  local  charge.  The  work  of  this  year  was  reported  ||  as  done  between  Cam- 
den and  the  junction  of  this  river  with  the  Congaree,  a  distance  of  probably  96  miles. 
Of  this  the  45  miles  from  Camden  down  was  reported  as  effectuallv  cleared  so  as  to 
secure  a  channel  60  feet  wide  and  4  feet  deep.  A  little  work  was  also  done  in  the  12 
miles  of  the  river  immediately  above  the  junction  with  the  Congaree.  During  the 
progress  of  this  work  1,363  logs  and  snass  were  taken  from  the  b^  of  the  river,  and 
%7&  overhanging  trees  removed  from  tne  banks. 

1884-^85.  The  n  ver  and  harbor  act  of  July  5, 1884,  appropriated  $5,000  for  this  work. 
Reid  Whitford,  assistant  engineer,  was  placed  in  local  charge  of  the  work  byCaptain 
Hinman  in  May  of  the  same  year.  Captain  Hinman  was  succeeded  by  Capt.  W.  H  Bix- 
by.  Corps  of  Engineers,  United  States  Army,  in  1884.  Under  this  new  appropriation 
work  was  resumed  at  the  mouth  of  the  river  7th  November,  1884,  and  continued  with 
a  self-propelling  steam  hoister  until  the  15th  of  April,  1885,  when  the  available  funds 
became  exhausted  and  operations  were  once  more  suspended.    During  this  time  the 

*  See  Report  of  Chief  of  Engineers  for  1880,  page  915. 
tSee  Report  of  Chief  of  Engineers  for  1881,  page  1034. 
t  See  Report  of  Chief  of  Engineers  for  1882,  page  1111. 
iSee  Chief  of  Engineers'  Report  for  1883,  page  871. 
(See  Chief  of  Engineers'  Report  for  1884,  page  1051. 


APPENDIX  L — ^EEPOBT   OP  CAPTAIN  BIXBT.  1059 

rim  was  thoroaghly  cleared  of  obstractiona  firom  where  the  machine  began  to  a  point 
iSmilee  above  and  roaghly  cleared  from  this  place  to  Camden,  its  head  of  naviga- 
tion.  There  was  removed  a  total  of  297  (in  all  since  1882)  logs,  large  and  small,  63 
itnmps  (since  1882),  30  cords  of  snass,  and  2,533  sqnare  yards  of  rafts  or  floating  ma- 
teiisl  m>m  the  bed  or  channel  of  the  river,  and  385  overhanging  trees  were  cnt  and 
remoyed  from  the  banks.    Daring  the  low-water  season  of  1884  40  inexpensive  water 

gages  were  established  between  the  month  of  the  ri^er  and  Camden,  and  the  dead 
w-water  level  was  noted  at  each.  The  railroad  bridges  across  the  river  prevented 
the  holster  from  passing  np  as  soon  as  was  desirable.  Special  attention  was  again 
called  to  the  obstmctions  which  these  bridges  offered  to  the  river  navigation,*  and  it 
wu  strongly  recommended  t  that  their  owners  be  required  to  supply  them  with  suitable 
dnw^)pening8.  In  accordance  with  already  approved  and  adopted  project,  an  ezpen* 
ditnre  of  $30,000  was  recommended  for  the  completion  of  the  work  to  Camden4 

1886.  There  has  been  no  work  done  on  this  stream  since  June  1,  1885. 

In  taking  a  retrospective  view  of  the  foregoing  it  will  be  seen  that  the  improve- 
iBent  of  this  river  has  been  carried  on  at  intervals,  so  far,  from  the  year  1753  to  18ob, 
or  coveriDg  a  space  of  one  hundred  and  thirty-five  years,  under  different  appropria- 
tions  and  governments,  as  follows : 

17S3.  By  the  colonial  government  of  South  Carolina  levying  a  special  local  tax  on 
luds  and  by  the  labor  of  the  local  inhabitants  thereof. 

1784.  By  the  State  government  of  South  Carolina.appropriating  300  pounds  sterling. 

1786.  By  the  State  government  of  South  Carolina  an  ordinance  (details  not  given). 

1787.  By  the  State  government  of  South  Carolina  establishing  a  company. 

1791.  By  the  State  government  of  South  Carolina,  local  inhabitants  performing  labor. 
1805.  By  the  State  government  of  South  Carolina  appropriating  |^,000. 

1881.  By  the  Government  of  the  United  States  appropriating  $8,000. 

1882.  By  the  Government  of  the  United  States  appropriating  ?15.000. 
1884.  By  the  Government  of  the  United  States  appropriating  $5,000. 

The  following  distances,  ^c,  are  summed  up  from  reports  of  Captain  Phillips, 
Uiiited  States  Engineer,  except  the  first  therein,  which  was  taken  from  postal  map  or 
Horth  Carolina : 

Ifilei. 

Via  Upper  Catawba  River  from  its  head  to  Old  Fort  (fall  not  jEriven) 10 

Via  Upper  Catawba  River  from  Old  Fort  to  North  Carolina  Hne  (total  fall  890 

feet) 140 

Via  Lower  Catawba  River  from  North  Carolina  line  to  Wateree  River  (total  fall 

385  feet) 55 

m  upper  Wateree  River  from  Wateree  Creek  to  Camden  (fall  not  given) 41 

Via  Lower  Wateree  River  from  Camden  to  Congaree  and  Santee  (fBdlnot  given).  64 
Via  Lower  Santee  River  from  its  head  to  the  ocean 184 

Total  length 494 

RECOMMENDATIONS  FOB  NEXT  SEASON'S  WORK. 

1  would  respectfully  offer  for  your  consideration  the  following  recommendations  for 
■ttteeason's  work. 

Owing  to  the  difficulty  of  properly  classifying  the  work,  that  it  be  done  by  hired  la- 
Dor  and  machinery.  To  this  end  it  is  thought  from  past  experience  that  it  is  important 
•or  the  holsters  employed  upon  this  river  to  be  self-propelling  and  capable  of  steiun- 
ii^t  least  li  miles  per  hour  against  the  current  in  the  river. 

That  as  a  rule  the  removal  of  obstmctions  from  the  bed  of  the  river  should  be  done 
Coring  the  low  water  or  when  the  water  is  not  over  3  feet  above  its  dead  low  stage. 

That  by  exception  rafts  and  floating  material  should  be  taken  out  at  all  stages  of 
water,  as  the  removal  of  them  is  quite  as  essential  as  the  removal  of  obstructions  firom 
the  bed  of  the  river,  because  if  not  attended  to  these  rafts  soon  accumulate  to  such 
so  extent  as  to  form  perfect  jams  from  bottom  of  river  to  surface  of  water. 

That  the  cutting  of  growth  from  banks  be  done  when  the  water  is  too  high  for  other 
work,  and  that  when  possible  the  trees  should  be  taken  np  with  their  roots  by  blast- 
ing or  blowing  away  tne  earth  with  jets  of  water  discharged  through  pipes  by  strong 
force-pumps,  so  that  no  stumps  will  be  left  projecting  to  fall  in  the  channel  as  the 
banks  continue  to  erode  under  action  of  the  current.    I  should  think  that  it  would 
be  best  to  conduct  operations  by  working  fiom  the  mouth  of  the  river  to  Camden,  re- 
moving the  most  troublesome  obstructions,  then  work  back, widening  and  improving 
the  channel,  and  so  on  back  and  forth  till  the  work  was  completed. 

*  See  report  of  Captain  Bizb^  to  Chief  of  Engineers,  dated  January  17, 1885. 

t  See  Annual  Report  Chief  of^Engineers,  year  1885. 

I  Report  of  Captain  Bixby  to  Chief  of  Engineers  for  1885. 
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It  is  not  reoommended  that  any  attempt  be  made  to  thoroaghly  clear  any  partionlac 
■eotion  of  the  river  at  first  to  the  exclauon  of  work  on  other  portions. 

OOMMTtBCR. 

There  is  no  change  in  the  prospective  commerce  on  this  river  since  the  date  of  my 
annual  report  that*  is  bown  to  myselfl 

I  wonld  state,  however,  that  daring  the  spring  of  1885,  soon  after  the  work  on  the 
river  stopped,  the  South  Carolina  Steamboat  Company  attempted  to  ran  a  steamboat 
to  Camden,  and  by  the  quantity  of  freight  offered  for  shipment  the^  were  encouraged 
not  only  to  continue  this  boat,  bi\t  to  put  others  on  the  river.  Arter  enduring  many 
perplexing  and  expensive  delays  at  the  railroad  bridge  they  finally  took  the  boat  on 
the  line  to  await  the  action  of  the  railroad  companies  in  supplying  their  bridges  with 
draw  openings. 

very  respectfully,  your  obedient  servant, 

Reid  Whttford, 
A$8i8tant  Bngit 
Capt.  William  H.  Becbt, 

CarpB  of  EiiffineerB,  U,  8,  A, 


Li  14* 

REMOVING  SUNKEN  VESSELS  OBSTRUCTING  OR  ENDANGERING  NAVIGA- 
TION. 

On  the  16th  Febraary,  1886,  the  Board  of  GomiDissioDers  of  Naviga- 
tion and  Pilotage,  of  Wilmington,  F.  O.,  made  formal  complaint  that  there 
were  two  wrecks  in  the  river  below  Wilmington  which  were  witiiin  or 
on  the  edge  of  the  channel  and  endangered  or  obstructed  navigation. 

Examination  elicited  the  following  information: 

The  British  brig  Clio  was  built  at  Prince  Edward  Island  in  186L 
She  was  a  wooden  vessel  of  105  feet  in  length,  25  feet  beam,  and  12  feet 
depth.  This  vessel  was  loaded  at  Wilmington  about  the  year  1871,  and 
was  wrecked  on  the  Eip  of  Oak  Island  Channel,  at  the  month  of  the 
river,  19  miles  below  Wilmington.  After  the  cargo  was  taken  out  she 
drifted  back  into  the  river,  burnt  to  the  water's  edge,  and  sank  at  a 
point  about  a  half  mile  above  the  Price's  Creek  light-house  and  toward 
the  western  side  of  Snow's  Marsh  Channel.  In  Februaiy^  1885,  the 
wreck  lay  in  from  11  to  13  feet  depth  of  water.  Portions  of  the  wreck 
rose  to  within  4  feet  of  the  water  surface  and  other  portions  descended 
to  probably  16,  but  possibly  20,  feet  below  the  water  surface. 

The  side- wheel  steamer  Korth  Heath  was  a  blockade-runner  during 
the  late  war.  At  or  about  the  time  of  the  capture  of  Fort  Fisher,  in 
1865,  she  was  taken  by  the  Confederate  authorities  and  sunk  in  the  main 
channel  of  the  river,  near  the  head  of  Clark's  Island,  about  3  miles  be- 
low Wilmington,  as  an  obstruction  to  navigation.  She  was  an  iron  side- 
wheel  light-draught  steamer  of  from  200  to  250  feet  in  length.  Her  up- 
per works  were  above  the  water  surface  for  several  years,  and  then  oer 
tain  parties,  by  the  use  of  explosives,  removed  as  much  of  the  wreck  as 
was  profitable  to  them  and  left  the  remainder.  In  February,  1885,  the 
wreck  lay  in  from  17  to  20  feet  depth  of  water.  Portions  of  this  wreck 
rose  to  within  7  feet  of  the  water  surface  and  other  portions  descended 
t^  23  feet  below  the  water  surface. 

The  natural  bottom  in  both  places  was  mud,  but  the  accumulation  oi 
sand  was  to  be  c^jpected  around  the  wrecks. 

There  was  probably  nothing  about  either  wreck  of  any  value  or  worth 
saving. 
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In  accordance  with  the  provisions  of  section  4  of  the  act  of  14th  Jane, 
1880,  thirty  days'  notice  was  given  to  all  persons  interested  in  these 
▼recks;  and  in  default  of  the  appearance  of  any  such  persons,  the  re- 
moval of  these  wrecks  was  duly  advertised.  Proposals  were  opened  7th 
June,  1886,  and  a  contract  with  the  lowest  bidder,  the  American  Dredg- 
ing Company,  was  approved  on  the  23d  June,  they  agreeing  for  $7y6W) 
to  completely  remove  the  wrecks  within  four  months  from  the  signing 
of  the  contracts. 

There  were  no  expenditures  for  this  work  prior  to  30th  June,  1886. 

Work  will  probably  commence  promptly  in  July. 

The  provisions  of  section  4  of  the  act  of  the  14th  June,  1880,  require 
that  in  all  such  cases  of  the  removal  of  such  wrecks  ^^all  property 
therein  when  so  removed  shall,  after  reasonable  notice  of  the  time  and 
place  of  sale,  be  sold  to  the  highest  bidder  or  bidders  for  cash,  and  the 
proceeds  of  such  sale  shall  be  deposited  in  the  Treasury  of  the  United 
States  to  the  credit  of  a  fund  for  the  removal  of  such  obstructions  to 
navigation,  under  the  direction  of  the  Secretary  of  War.''  In  this  par- 
ticolar  case  there  is  probably  hardly  anything  about  either  wreck  that 
will  sell  for  the  amount  of  money  that  its  removal  will  cost  the  con- 
tractor. Under  such  circumstances,  the*  contractor  will  be  obliged  to 
do  a  large  amount  of  otherwise  unnecessary  labor  in  landing  this  prop- 
erty,  and  as  his  bid  was  of  course  based  on  the  necessity  of  performing 
this  otherwise  unnecessary  labor,  the  Government  will,  in  the  end,  have 
paid  for  the  property  much  more  than  it  will  have  received,  and  will 
be  the  loser  by  the  whole  operation. 

1  am  satisfied  that  in  this  particular  case  the  proposals  would  have 
been  much  lower  and  the  final  cost  of  removal  of  tbe  wrecks  much  less 
to  the  Government  could  the  wreck  have  become  the  property  of  the 
^ntractor  after  its  removal.  I  have  therefore  to  recommend  that  the 
^t  of  the  14th  of  June,  1880,  be  so  modified  as  to  allow  the  Secretary 
of  War,  before  advertising  the  removal  of  the  wreck,  to  decide  whether 
or  not  the  property  when  removed  shall  belong  to  tne  contractor  or  to 
the  Government.  In  my  opinion  some  such  modification  would  result 
in  economy  to  the  Government. 


^^ftnetofprapo$aUfor  removing  ufreoka  of  brig  Clio  and  $Uamer  Korth  Heath  from  Cape 
f^EiwTf  IfoHh  Carolina^  opened  June  7,  1886,  by  Copt.  W,  H,  Bixby,  Corpe  of  Emr 
Simre,  United  States  Army. 


WUUuii  B.  Chspman,  Brooklyn,  K.  Y. 

B.  P.  Bowdoiii,  WilmlDKtcm,  N.  C 

Blttenhoafle  Moore,  Mobile,  Ala 


1 
3 
I 

4  I  Axnerloan  Diedging  Company,  Philadelphia,  Pa 


Price  bid 
(total  8iim). 


16^000 

10,  M7 

7,600 


ContnMt  awarded  to  Ameriosn  Dredging  Company. 
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I^'PBOVEMBNT  OF  RIVERS  AND  HARBORS  ON  THE  COAST  OF  SOUTH 
C-AJtOLINA  AND  GEORGIA,  AND  PART  OF  THE  ATLANTIC  COAST  OF 
fXiORIDA. 


^E^j>CBT  OF  COLONEL  Q.  A,  GILLMOBE,  CORPS  OF  ENGINEERS,  BVT. 
^^J.  GEN.  U,  8.  A,,  OFFICER  IN  CHARGE,  FOR  TEE  FISCAL  YEAR  END- 
^-V-O  JUNE  30, 1886,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


^*  Charleston  Harbor,  South  Carolina. 

*•  wappoo  Cut,  South  Carolina. 

'p  Ashley  River,  South  Carolina. 

^'  Edisto  River,  South  Carolina. 

^*  ^alkiehatohie  River,  South  Carolina. 

^*  oavannah  Harbor  and  River,  Georgia. 

^-  Savannah  River,  Georgia. 

^  Savannah  River  above  Augusta,  Ga. 


9.  Saint  Augustine  Creek  (Thunderbolt 
River),  Georgia. 

10.  Romerly  Marsh,  Georgia. 

11.  Altamaha  River,  Georgia. 

12.  Brunswick  Harbor,  Georgia. 

13.  Entrance  to  Cumberland  Sound,  Geor- 

gia and  Florida. 

14.  Inside  passaee  between  Femandina 

and  Saint  John's  River,  Florida. 


United  States  Engineer  Office, 

New  Yorkj  July  31, 1886. 

O-ENERAL :  I  have  the  honor  to  transmit  herewith  my  annual  reports 
^^On  the  works  of  river  and  harbor  improvement  under  my  charge  for 
^*^^  fiscal  year  ending  June  30, 1886. 

Very  respectfully,  your  obedient  servant, 

Q.  A.  GiLLMORE, 

Colonel  of  Engineers^ 

Bvt.  Maj.  Oen.j  J7.  8.  A. 
-^rig.  Gren.  John  Newton, 

Chief  of  Engineers  J  U.  8.  A. 


M  I. 

I^ROVEMENT  of  the  harbor  at  CHARLESTON,  INCLUDING  SULLI- 

VAN'S  ISLAND,  SOUTH  CAROLINA. 

During  the  fiscal  year  ending  June  30, 1886,  operations  for  improving 
the  entrance  into  Charleston  Harbor,  South  Carolina,  were  carried  on 
in  conformity  to  the  plan  submitted  in  my  communication  to  the  Chief 
of  Engineers,  dated  March  9, 1878,  and  printed  as  Appendix  H  of  the 
Annual  Keport  of  the  Chief  of  Engineers,  1878. 
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By  this  project  it  is  designed  to  establish  and  maintain  by  means  of 
two  jetties  a  low- water  channel  of  not  less  than  21  feet  depth  across  the 
bar,  upon  which  the  greatest  available  depth  has  heretofore  been  only 
llj  feet.    The  estimated  cost  of  the  project  was  $3,000,000. 

Previous  to  the  spring  of  1878  there  had  been  expended  by  the  Gen- 
eral Government  in  the  improvement  of  the  ship-channels  in  Charles- 
ton Harbor,  subsequent  to  the  close  of  the  civil  war  (from  1871  to  1878). 
the  sum  of  $93,700  in  taking  up  the  wrecks  of  fourteen  iron-clad  ana 
wooden  vessels  sunk  during  the  war,  and  in  removing  a  portion  of  the 
Bowman  Jetty  projecting  into  Beach  Channel. 

RECAPITULATION  OF  OPERATIONS  PREVIOUS  TO  JUNE,  1885. 

North  jetty.  —  This  work  was  commenced  in  December,  1878.  On 
June  30, 1885,  the  seaward  end  of  the  bottom  course  of  the  jetty  had 
reached  a  point  14,327  feet  from  the  starting  point  on  Sullivan's  Island 
measured  along  the  axis  of  the  work.  Ko  wopk  had  been  done  upon 
this  jetty  since  November,  1881. 

The  width  of  this  bottom  course  varied  from  43  feet  at  shore  to  118 
feet  at  the  sea  end,  and  its  height  from  2^  to  4  feet.  A  second  course 
of  mattresses,  varying  from  66  feet  to  81  feet  in  width,  was  laid  over  the 
bottom  course  for  a  length  of  1,648  feet  from  a  point  about  7,600  feet 
from  Sullivan's  Island  seaward,  the  height  of  this  portion  of  the  jetty 
being  thereby  increased  to  5^  or  6  feet.  The  gaps  formerly  left  on 
Drunken  Dick  Shoal  was  closed  by  a  foundation  course  of  1,663  feet 
in  length,  64  feet  in  width,  and  3f  feet  to  4  feet  in  height.  South  ot 
that  shoal  the  jetty  was  raised  by  distributing  riprap-stone  over  it.  in 
some  places  the  height  thus  attained  was  from  13  to  14  feet  from  the 
bottom. 

Up  to  June  30, 1885,  the  aggregrate  amount  of  riprap-stone  placed 
upon  the  north  jetty  was  93,902  cubic  yards.  The  mattress  work,  of  an 
average  thickness  of  18  inches,  composed  of  logs  and  brush,  amounted 
to  144,077  square  yards. 

South  jetty. — ^This  work  was  commenced  in  April,  1880.  On  June  30, 
1885,  the  bottom  course  extended  to  a  point  15,884  feet  from  the  original 
starting  point  on  the  shore  of  Morris  Island,  or  16,397  feet  from  high- 
water  mark  of  June  30, 1884,  to  which  point  the  jetty  was  extended 
about  three  years  ago  as  a  precaution  to  prevent  the  sea  from  cutting 
around  the  original  end  of  the  foundation  course.  The  seaward  end  of 
that  course  had  reached  a  point  beyond  the  last  shoal  upon  the  crest  or 
the  bar,  resting  in  a  depth  of  8  feet  at  mean  low  water.  This  point 
was  about  2,400  feet  from  the  18-foot  low- water  curve  of  the  outer  slope 
of  the  bar. 

The  jetty  after  passing  the  shoal  water  along  the  eastern  coast  of 
Morris  Island  crosses  the  existing  main  ship-channel,  which  runs  about 
parallel  to  the  shore  of  the  island,  with  a  maximum  depth  in  the  im* 
mediate  vicinity  of  the  work  of  nearly  40  feet  at  mean  low  water ;  f urther' 
east  it  crosses  a  deep  pocket  with  low- water  depths  of  from  18  to  2&^ 
feet. 

From  its  starting  point  on  Morris  Island  the  jetty  is  laid  upon  i^ 
straight  course,  bearing  south  87  degrees,  east  for  a  length  of  about^ 
8,660  feet.    Thence  the  axis  of  the  work  is  laid  on  chords  of  about  400* 
feet  length  each,  corresponding  to  a  circular  arc  of  about  IJ  miles  radius, 
until  it  reaches  a  point  2,900  feet  from  the  straight  seaward  portion  o 
the  north  jetty.    From  this  point  a  straight  course  tangential  to  the 
curve  and  parallel  to  the  straight  portion  of  the  north  jetty  is  followed 
for  a  length  of  2,288  feet. 
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The  foandation  coarse  consists  of  log-and-brash  mattresses  overlaid 
mth  riprap  stone,  as  described  in  former  reports.  The  layer  of  stone 
Taries  from  12  to  14  inches  in  thickness ;  the  mattresses  average  18 
inches  in  thickness. 

For  a  continaoas  length  of  somewhat  over  3,000  feet,  beginning  at  the 
shore  end,  the  width  of  the  mattresses  varies  from  40  to  42  feet.  On  the 
next  reach  of  about  4,000  feet  the  width  gradually  increases  from  42  to 
108  feet,  and  the  latter  width  has  been  maintained  to  the  seaward  end 
of  the  work,  with  the  exception  of  a  number  of  mattresses  of  130  feet 
width,  which  were  introduced  at  intervals,  projecting  from  6  to  15  feet 
on  either  side  of  the  regular  foundation  course.  The  projecting  portions 
were  intended  to  act  as  short  spurs.  This  arrangement  commences  at 
a  point  about  8,000  feet  from  the  present  shore-end  of  the  jetty  and  ex- 
tends 2,600  feet  seaward. 

As  a  further  provision  against  scour,  more  or  less  parallel  to  the  axis 
of  the  jetty,  which  developed  while  the  latter  gradually  approached  the 
crest  of  the  bar,  the  foundation-courses  of  longer  spurs  were  distributed 
along  the  work,  beginning  at  a  point  about  11,000  feet  from  the  shore- 
end  and  extending  2,900  feet  seaward.  These  spurs  were  arranged  in 
pairs  on  opposite  sides  of  the  main  or  central  bottom  course,  projecting 
about  100  feet  beyond  the  corresponding  edge  of  said  course.  The 
fonodations  of  fifteen  pairs  of  such  spur-jetties  were  laid,  placed  about 
200  feet  from  center  to  center. 

Where  the  jetty  crosses  the  present  main  ship-channel,  at  which  place 
the  work  will  ultimately  have  a  considerable  height,  the  original  width  of 
the  foundation-course  was  increased  to  from  135  feet  to  205  feet  by  lay- 
ing an  apron  of  log-and-brush  mattresses,  covered  with  from  12  to  18 
inches  of  stone,  along  the  south  edge  of  the  course.  This  widening  be- 
gins at  a  point  6,360  feet  from  the  present  shore-end,  and  extends  a 
length  of  1,670  feet  seaward. 

A  second  course  of  mattresses,  overlaid  with  riprap-stone,  was  placed 
opon  portions  of  the  bottom  course.  This  second  course  was  not  con- 
tinaoas, but  was  laid  in  four  detached  sections  of  an  aggregate  length 
of  10,586  feet 

The  section  nearest  to  Morris  Island  commences  at  the  original  shore- 
^Qd.  It  is  composed  of  mattresses  40  feet  wide,  with  24  inches  of  stone, 
^d  extends  seaward  446  feet. 

The  next  section,  40  to  50  feet  in  width,  with  from  12  to  16  inches  of 
8tone,  was  laid  for  a  length  of  1,554  feet,  where  the  jetty  crosses  the 
^ain  ship-channel,  beginning  at  a  point  5,360  feet  distant  from  the  high- 
^ater  line  on  shore. 

The  third  section,  44  to  50  feet  wide,  with  18  inches  of  stone,  was 
placed  from  a  point  7,047  feet  from  shore  to  a  point  9,019  feet  out  a 
length  of  1,972  feet. 

A  fourth  section,  formed  of  mattresses  50  to  55  feet  wide,  with  from 
^2  to  17  inches  of  stone,  extends  seaward  6,614  feet  from  a  point  about 
^j500  feet  from  the  present  shore-end,  and  reaches  to  within  less  than 
'^'^feet  of  the  outer  end  of  the  bottom  course. 

j^^redging  on  the  bar. — Dredging  between  the  jetties  was  commenced 
^^y  20, 1885,  on  a  range  about  coincident  with  the  line  of  the  greatest 
^?^Ur  produced  by  the  jetties;  8,929  cubic  yards  of  materiel,  consisting 
^  ^nd  and  fine,  light  shells,  had  been  removed  at  the  close  of  that 
^cal  year. 

Purveys. — A  large  amount  of  field  work  has  been  necessary  in  con- 

Sil^tion  with  carrying  out  the  project  for  improving  the  entrance  to 

b^leston  Harbor.    Special  examinations,  including  borings  and  cur- 
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rest  observations,  for  locating  the  jetties  were  required,  and  since 
five,  more  or  less,  extensive  hydrographic  surveys  of  the  outer  h 
and  bar,  and  one  survey  of  the  entire  inner  harbor,  have  been  mad 
well-developed  system  of  triangulation,  adopted  over  five  years 
has  served  as  a  basis  for  these  and  future  surveys. 

8ullivav?8  Isltmd. — Some  work  has  been  done  here  during  the  laa 
years  with  a  view  of  protecting  the  sea-shore  of  the  island. 

In  December,  1880,  a  spur-dike,  consisting  of  log-rafts  covered 
riprap-stone,  324  feet  long,  was  built  on  the  besCbh  3,050  feet  east  of 
Moultrie  and  2,300  feet  west  of  the  shore-end  of  the  north  jetty,  i 
a  special  appropriation.  A  similar  work  288  feet  in  length,  1,75< 
east  of  Fort  Moultrie,  was  constructed  in  September,  1881,  with  l 
from  the  regular  appropriation  for  improving  Charleston  Harbor. 

Mawnt  Pleasant — ^This  place  is  situated  in  the  bight  formed  by 
Island  Channel,  3  miles  from  the  city  of  Charleston. 

During  the  fiscal  year  ending  June  30, 1885,  two  spur-dikes  were 
for  the  purpose  of  stopping  the  washing  away  of  the  shore-line,  \ 
had  been  progressing  lor  several  years.  One,  477  feet  in  length, : 
uated  about  1,750  feet  southeast  of  the  ferry-boat  wharf;  the  othei 
feet  long,  about  950  feet  lower  down.  The  sum  of  $5,000,  expe 
upon  these  dikes,  was  included  in  the  appropriation  made  July  6, 
for  improving  Charleston  Harbor.  They  form  only  part  of  a  pla 
vised  to  protect  the  whole  line  of  shore  referred  to.  It  is  not,  ho\i 
considered  that  this  work  in  any  proper  sense  constitutes  an  int 
part  of  the  existing  project  for  improving  the  harbor  approved  an 
gun  in  1878. 

OPERATIONS  DURINa  THE  FISCAL  YEAR  ENDINa  JUNE  30,  1^ 

On  July  1,  1885,  a  balance  of  $97,267.92  was  available  for  contii 
the  improvement.  The  work  upon  the  jetties  and  dredging  bet 
their  seaward  ends  was  continued  under  the  contracts  of  which  tl 
tails  were  given  in  my  last  annual  report. 

North  jetty. — At  the  beginning  of  the  fiscal  year  it  became  app 
that  it  would  be  desirable  to  reduce  as  much  as  possible  the  volu 
water  passing  northward  across  the  jetty  in  order  to  promote  the 
vation  of  the  cut  being  dredged  across  Swash  Beef,  a  shoal  proje 
northward  from  the  seaward  part  of  the  south  jetty  to  about  midwj 
tween  the  two  jetties. 

With  this  object  in  view  a  second  course  of  mattresses,  55  feet ' 
with  about  12  inches  of  riprap-stone,  was  laid  over  the  foundation-cc 
extending  2,030  fe^t  seaward  from  a  point  11,090  feet  from  the  sh( 
Sullivan's  Island,  measured  along  the  axis  of  the  work. 

For  the  purpose  of  gaining  height  more  rapidly  where  it  would  ] 
ise  the  most  favorable  results  a  ridge  or  longitudinal  pile  of  riprap-i 
was  deposited  upon  the  existing  work  along  the  center  line  of  the  , 
beginning  at  a  point  9,193  feet  from  the  shore  and  carried  seawai 
a  continuous  length  of  4,485  feet,  embracing  parts  of  both  the  ci 
and  the  straight  portions  of  the  jetty,  and  covering  all  the  second-c 
work  laid  during  the  fiscal  year  and  portions  of  the  bottom  course 
in  former  years.  The  outer  end  of  this  ridge  reaches  to  within  i 
660  feet  of  the  present  seaward  end  of  the  bottom  course.  It  wa 
angular  in  cross-section,  nominally  of  5  feet  average  height  in  the 
f  ter  line,  with  natural  side  slopes. 

I  By  the  second  course  and  ridge-work  constructed  during  the 

^  iifical  year  the  average  height  of  the  north  jetty  was  raised  alon 
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axis  for  a  length  of  4,485  feet^  from  about  3^  feet,  which  it  previously 
had,  to  abont  8^  feet;  bat  this  height  was  subsequently  reduced,  the 
stone  being  gradually  leveled  down  by  the  action  of  the  waves. 

At  the  end  of  the  fiscal  year  the  seaward  end  of  the  jetty  was  1,200 
feet  within  the  outer  ISfoot  curve  of  the  bar,  measured  along  the  pro- 
longation of  the  axis  of  the  work. 

The  material  expended  on  this  jetty  during  the  year  amounted  to 
12,001  square  yards  of  log-and-brush  mattresses  and  7,593  cubic  yards 
of  riprap-stone. 

From  the  beginning  of  operations  to  June  30, 1886, 156,078  square 
jards  of  mattresses  and  101,495  cubic  yards  of  riprap-stone  have  been 
used. 

South  jetty. — The  foundation-course  was  extended  43  feet  seaward 
daring  the  tirst  month  of  the  fiscal  year.  Work  was  then  discontinued 
npon  this  course,  as  it  was  not  apparent  that  further  extension  at  that 
time  would  produce  as  beneficial  results  as  work  that  could  be  done  at 
other  points  of  the  jetty. 

A  third  course  of  mattresses,  44  feet  in  width,  was  next  placed  upon 
that  section  of  the  second  course  which  was  laid  about  two  and  a  half 
years  ago,  over  the  foundation  course  where  it  crosses  the  deep  pocket 
east  of  the  main  ship  channel.  This  work  was  required  to  fill  up  to 
some  extent  the  depression  that  here  existed  in  the  crest-line  of  the  jetty, 
wid  to  diminish  the  very  large  volume  of  water  flowing  southward  along 
the  low  parts  of  the  structure  during  ebb-tide.  The  currents  here  being 
^ery  strong,  the  mattresses  received  a  covering  of  stone  of  an  average 
thickness  of  16  inches. 

This  third  course  commences  at  a  point  7,986  feet  from  the  shore-end 
of  the  jetty,  and  extends  1,206  feet  seaward. 

To  expedite  the  confinement  of  the  currents  between  the  seaward 
^ds  of  the  two  jetties,  it  was  decided  to  expend  the  balance  of  funds 
^maming  on  hand  for  jetty  work,  in  September,  in  building  a  ridge  ot 
^prap  stone  along  the  center  line  of  the  jetty  upon  work  ahready  laid. 
^  greater  height  could  be  secured  in  this  way  with  the  same  amount  of 
fiioney  than  by  the  slower  though  more  substantial  process  of  building 
^gular  courses  of  broad  log  and  brush  mattresses  and  riprap  stone. 

This  ridge  was  similar  to  that  built  on  the  north  jetty,  except  that 

^he  nominal  height  of  its  crest-line  was  but  4.6  feet.    Its  inner  end  is 

^incident  with  that  of  the  third  course  just  described.   It  rests  upon  that 

^Tu^e  as  far  as  the  latter  was  built,  and  extends  seaward  by  a  continn- 

^  Os  length  of  6,038  feet,  reaching  to  a  point  about  2,400  feet  inside  of 

^i^e  present  seaward  end  of  the  foundation  course  of  the  south  jetty. 

»     In  June,  1885,  before  the  third  course  and  the  ridge  of  stone  over  it 

j^d  been  built,  the  low-water  depths  over  the  top  of  the  work  averaged 

j^"^  feet.    In  June«  1886,  the  depths  had  been  reduced  to  10  feet.    The 

^^ight  of  the  ridge  of  stone  had  in  the  mean  time  been  diminished  by 

^^  e  action  of  the  waves ;  otherwise  the  reduction  of  depth  would  have 

^^^n  greater. 

From  the  outer  end  of  the  third  course  to  the  furthest  seaward  point 
which  the  ridge  has  been  constructed,  a  length  of  over  nine- tenths  of 
mile,  the  original  low- water  depths  before  any  work  had  been  done 
^  ^^ed  between  9  and  18  feet,  averaging  14.6  feet.    In  June^  1885,  the 
^^^pths  of  water  over  this  section  averaged  8  feet,  while  in  June,  1886, 
e  average  depth  was  5.4  feet,  taken  along  the  highest  part  of  the  work. 
At  and  near  the  seaward  end  of  the  ridge  its  crest  is  bare  at  low  tide, 
id  for  a  considerable  distance  back  there  are  but  a  few  feet  of  water 
^er  it.    At  the  end  of  the  fiscal  year  the  seaward  end  was  2,500  feet  from 
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the  onter  12-foot  carvQof  the  bar,  measured  in  the  prolongation  of  th< 
of  the  jetty. 

The  ridge  work  of  the  south  jetty  formed  the  concluding  opera 
upon  the  jetties  during  the  fiscal  year.  The  contract  with  Mr.  j 
Hewlett  was  terminated  January  19, 1886.  From  July  1, 1885,  t 
last-named  date  the  contractor  put  6,288  square  yards  of  mattresse 
7,748  cubic  yards  of  stone  in  his  work  on  the  south  jetty.  Froi 
beginning  of  operations  to  the  present  time  there  have  l>een  used  ii 
structing  the  south  jetty  287,038  square  yards  of  mattresses  and  12 
cubic  yards  of  riprap-stone. 

Summary  of  work  done  on  both  Jetties  from  beginning  ofoperatione  to  June  30.  1( 

North  ietty: 

Length  of  bottom  coarse  from  SaUiyan's  Island 

Length  of  second  coarse,  mattresses  and  sione 

Length  of  ridge  work,  all  stone 

Soath  jetty: 

Length  of  bottom  coarse  from  high- water  mark  on  Morris  Island 

Length  of  second  coarse,  mattresses  and  stone 

Length  of  third  coarse,  mattresses  and  stoue : 

Length  of  ridge  work,  all  stone 

The  material  used  in  the  work  on  both  jetties  aggregated  4A 
square  yards  of  log  and  brush  mattresses,  averaging  18  inches  in  t 
ness,  and  225,642  cubic  yards  of  stone,  equivalent  in  weight  to  t 
270,000  gross  tons. 

Bredging  on  the  bar, — Dredging  between  the  jetties  was  carried  on 
the  range  adopted  when  the  work  was  commenced  in  May,  1885. 
range  runs  nearly  but  not  quite  parallel  to  the  straight  seaward  poi 
of  the  jetties,  and  is  located  about  1,000  feet  from  the  south  Jetti 
was  selected  as  being  approximately  upon  the  line  on  which  the  st 
est  ebb  currents  had  recently  developed  more  distinctly  their  sco 
effects,  and  as  forming  a  suitable  and  comparatively  short  connc 
between  the  18-foot  low-water  curves  of  the  inner  and  outer  slop 
the  bar.  It  was  not  expected  that  a  through  cut  of  that  depth 
be  obtained  with  the  funds  then  available,  but  it  was  proposed  to  c 
a  channel  of  as  uniform  and  great  a  depth  as  possible,  with  tl 
pectation  that  a  through  cut,  even  of  inferior  depth,  would  prov< 
ful  in  guiding  the  purrents  in  a  proper  direction. 

The  more  troublesome  part  of  the  work  was  presented  by  the  r 
easterly  end  of  the  spit  known  as  Swash  Beef,  which  was  cross< 
the  line  of  dredging  for  a  distance  of  about  1,000  feet  with  a  min 
low-water  depth  of  7.7  feet.  This  shoal  could  not  be  avoided  wi 
adopting  another  line  with  somewhat  better  depths  but  conside 
longer  between  the  inner  and  outer  curves  to  be  joined. 

The  cut  passed  also  through  the  westerly  and  deeper  part  of 
Evans  Shoal,"  which,  starting  from  a  point  of  the  north  jetty  abou 
eighths  of  a  mile  from  its  seaward  end,  runs  east  and  west  half-way  { 
the  space  between  the  two  jetties.    Its  width  was  about  75  feet  a 
least  depth  11  feet  at  mean  low  water. 

The  material  raised  by  the  dredging  machines  was  nowhere  fov 
be  of  such  a  nature  that  it  could  not  be  lifted  readily,  or,  when  s 
stirred,  taken  up  by  the  currents  developed  during  the  latter  sta 
normal  ebb  tides.  With  regard  to  the  latter  point  we  need  not 
except  a  sort  of  deposit  of  comparatively  large  sized,  but  broken 
with  but  little  sand,  met  with  in  the  relatively  deeper  water  be 
Jim  Evans  Shoal  and  Swash  Eeef.    This  material  formed  no  ob 
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tioD  whatever  to  the  soction  power  of  the  dredge,  and  it  is  anticipated 
that  it  can  easily  be  moved  and  carried  out  by  the  concentrated  car- 
rents,  as  soon  as  the  knoll  which  Swash  Beef  forms  between  this  de- 
posit and  the  deeper  water  beyond  the  crest  of  the  bar  shall  have  been 
sofficiently  lowered. 

Bwash  Beef  and  Jim  Evans  Shoal,  where  traversed  by  the  line  of 
dredging,  were  found  to  be  composed  of  rather  coarse  sand  mixed  with 
Dumerous  small  or  greatly  comminuted  larger  shells,  while  on  the  outer 
slope  of  Swash  Beef  and  of  the  bar  the  material  consisted  almost  en- 
tirely of  very  fine,  light  gray  sand,  with  traces  only  of  extremely  dimin- 
utive fragments  of  small  shells. 

From  the  experience  gained  during  the  recent  dredging  operations, 
it  is  thought  that  the  sea  bottom  of  the  area  comprised  between  the 
jetties,  where  it  is  designed  to  locate  the  new  channel,  presents  no  dif- 
ilcQlties  to  its  establishment  and  maintenance  whenever  the  necessary 
eoQcentration  of  currents  shall  have  been  permanently  secured. 

From  July  1  to  December  31, 1885,  when  the  contract  was  terminated, 
76,620  cubic  yards  of  material  were  excavated,  making  a  total  of  85,54& 
cubic  yards  removed  under  the  contract. 

CONDITION  AND  EFFBOTS  OF  THE  WORKS  AND  CHANGES  IN  THE  HAS- 

BOB  AND  ON  THE  BAB. 

The  north  and  south  jetties, — Portions  of  the  north  jetty,  located  on 
Ihnnken  Dick  Shoal,  about  6,000  feet  from  the  shore  end,  are  nearly 
buried  in  sand  which  has  accumulated.  Some  settlement  could  be  noted 
for  a  short  distance  only  in  the  vicinity.  Xear  and  at  the  seaward  end 
of  the  jetty  the  work  seems  to  be  a  good  deal  broken  up.  The  depths  of 
water  here  have  generally  increased  since  this  part  of  the  apron  was 
laid.  The  stone  ridge  work  placed  upon  the  seaward  portion  of  the 
jetty  during  the  last  fiscal  year  was,  at  the  end  of  that  period,  found 
to  be  about  2  feet  in  height  on  an  average,  it  having  been  leveled  down 
by  the  action  of  the  waves. 

The  extreme  shore  end  of  the  south  jetty  settled  some  2  feet,  and  a 
^nsiderable  quantity  of  stone  was  washed  off  it  during  the  cyclone  of 
August  25, 1885^  which  caused  so  much  destruction  to  the  buildings  and 
wharves  of  the  city  of  Charleston.  Otherwise  the  jetties  seems  to  have 
escaped  injury.  Where  the  south  jetty  crosses  the  deep  pocket  east 
of  the  existing  main  ship-channel,  from  7,000  to  9,000  feet  from  shore,  con- 
^derable  scour  has  developed  on  the  southern  side  of  the  apron,  due  to 
the  overpour  of  the  ebb  tide,  the  currents  of  which  cross  the  work  nearly 
^t  right  angles.  A  sort  of  trench  is  thus  formed  beyond  the  ends  of 
the  logs  of  the  mattresses,  which  at  the  point  of  greatest  scour  is  about 
^  feet  wide  and  13  feet  below  the  original  bottom.  Although  a  care- 
^qI  examination  has  failed  to  show  that  the  jetty  has  settled  at  this 
point,  it  is  evident  that  precautionary  measures  should  be  taken  here 
J8  soon  as  possible.  The  outer  portion  of  the  jetty  for  a  length  of  about 
sOOO  feet  has  settled  from  1  to  3  feet ;  the  greatest  settling  has  taken 
place  at  the  extreme  end,  where  breakers  prevail.  The  ridge  of  riprap 
?toQe  deposited  during  the  past  fiscal  year  has  been  levelled  down  as 
^  the  case  of  the  north  jetty.  At  extreme  low  water  some  of  the  work 
^^ar  the  outer  end  of  the  south  jetty  is  exposed  to  view.  The  stone 
^ms  to  be  tolf^rably  well  distributed  over  the  mattresses,  but  no  signs 
of  the  growths  of  shell-fish,  barnacles,  &c.,  to  the  rock  were  discovered, 
''Xposed  logs  show  traces  of  the  work  of  the  teredo. 
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Numerous  carefal  soandings  taken  in  Jane  last  over  the  crests  and 
along  the  sides  of  both  jetties  have  furnished  data  for  revised  approxi- 
mate calculations,  serving  for  a  comparison  between  the  present  hy- 
draulic status  of  the  improvement  and  its  ultimate  condition  as  reqnired 
under  the  existing  project. 

The  following  statement  is  submitted : 

NORTH  JBTTY. 

Lato-water  areas  and  depths  over  present  length  of  lAf'3S7  feet. 

Over  original  Bea-bottom  area sqaare  feet . .  157, 700 

Mean  depth feet..      10.87 

On  Jane  30,  1886,  area square  feet..     86,780 

Meandepth * feet-        6.06 

Redaced  as  required  by  project,  area square  feet..     30,526 

Meandepth feet..        2.13 

Heights  of  work. 

Average  height  required  according  to  project feet . .       10. 66 

Average  height  June  SO,  1686 • do 4.95 

Height  yet  to  be  added  to  the  jetty do....        5.71 

Areas  of  water-way  at  high  tide;  mean  rise  and  fall  of  tides  f  b.lfeet. 

On  site  of  north  jetty,  over  original  sea  bottom square  feet . .  230, 768 

Actual  water-way  across  the  work  on  June  30, 1886 do....  159,848 

Water-way  to  exist  after  completion  of  project do 78, 137 

Present  contraction  of  water-way  equals  46|  per  cent,  of  ultimate  contraction  re- 
quired. 

SOUTH  JETTY. 

Low-water  areas  and  depths  over  present  length  of  16^440  feet. 

Over  original  sea  bottom,  area square  feet..  238,610 

Meandepth feet..  14.61 

On  June  30,  1886,  area - square  feet..  140,760 

Meandepth feet..  8.66 

Beduced  as  required  by  project,  area square  feet..  74,940 

Meandepth feet..  4.56 

Height  of  work. 

Average  height  required  according  to  project feet..      11.23 

Average  height  on  June  30, 1886 do....        5.95 

Height  yet  to  be  added  to  the  jetty do 5.28 


\ 


Areas  of  water-way  at  high  tide;  mean  rise  and  fall  of  tides,  b.lfeet. 


On  site  of  south  jetty  over  original  sea  bottom square  feet..  322,454 

Actual  water-wa^  across  the  work  on  June30, 1886 do....  224,604 

Water-way  to  exist  after  completing  the  project do 138,064 

• 

Present  contraction  of  water*  way  equals  53  per  cent,  of  ultimate  con- 
traction required. 

These  results  show  that  a  large  amount  of  work  is  still  required  in 
contracting  the  water-ways  by  raising  both  jetties  to  a  higher  level,  in 
order  to  secure  such  a  concentration  of  the  ebb  currents  between  the 
jetties  as  will  produce  scour  of  sufficient  strength  to  create  or  to  aid  in 
creating  the  proposed  new  channel  and  to  maintain  it. 
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SWASH  CHANNEL*  AND  THE  BAR. 

Jim  Evans  Sboal  has  not  materially  changed  in  size  within  the  9-foot 
low-water  carve  daring  the  past  year,  bat  the  portion  joining  the  north 
jetty  has  narrowed  and  pashed  seaward.  The  shoal  reaches  in  a  soath- 
westerly  direction  aboat  two-thirds  of  the  way  across  the  space  between 
the  jetties. 

Swash  Beef,  with  its  base  on  the  sonth  jetty  near  its  enter  end,  ex- 
tends in  a  northeasterly  direction  aboat  one-third  of  the  way  toward 
the  north  jetty ;  its  area  confined  within  the  9-foot  carv6  has  been  re- 
dooed  aboat  one-half  compared  with  that  of  the  preceding  fiscal  year. 

The  cat  formed  by  dredging  across  the  northern  end  of  Swash  Beef 
his  shoaled  in  some  parts  and  deepened  in  others.  The  examination 
made  at  the  end  of  the  past  fiscal  year  has  shown  that  at  points  where  the 
ihoalest  water  was  foand  previoas  to  dredging  the  depth  was  increased 
16  feet.  It  is  clear,  not  only  that  in  order  to  secare  more  satisfac- 
tory resalts,  a  much  more  powerfal  dredging  apparatas,  aided  possibly 
by  scraping  and  plowing,  with  a  corresponding  allotment  of  fands  for 
^plying  it,  mast  be  employed,  bat  that  the  work  on  the  jetties  mast 
^  be  vigoroasly  pashed,  so  that  the  more  concentrated  carrents  be- 
tween them  may  have  snfflcient  strength  to  keep  the  dredged  cats  open. 

No  examination  has  been  made  daring  the  past  fiscal  year  of  the 
Beach,  Pnmpkin  Hill,  or  Sonth  channels.  It  is  to  be  noted,  however, 
that  Pampkin  Hill  Channel,  which  for  a  namber  of  years  was  the  bar- 
channel  proper  by  which  vessels  reached  the  main  ship-channel,  has 
been  in  disuse  ibr  a  few  months  past.  The  channel  at  present  nsed  is 
practically  a  southerly  prolongation  of  the  main  ship-channel.  In  ap- 
proaching from  the  sea  the  saiBng  line  crosses  the  outer  18-foot  curve 
of  the  bar  at  a  point  about  3  miles  southeast  of  the  mouth  of  Light- 
Bouse  Inlet,  and  runs  nearly  due  north  until  it  enters  the  main  channel. 

I  have  in  former  reports  insisted  upon  the  necessity  of  larger  ap- 
propriations to  insure  a  decided  improvement  of  the  channel  l^tween 
the  jetties  before  the  deterioration  of  Pumpkin  Hill  Channel  should 
progress  too  far.  The  reopening  of  the  old  South  Channel  at  the  pres- 
ent juncture  is  fortunate,  as  from  its  greater  distance  from  the  jetties 
it  may  be  comparatively  more  secure  from  their  influence  as  long  as  op- 
erations remain  suspended,  but  it  is  nevertheless  true  that  efforts  should 
be  made  to  open  the  proposed  new  channel  with  superior  depths  as  soon 
^  practicable. 

I  stated  in  my  last  annual  report  that  the  funds  set  apart  from  the 
then  available  appropriation  for  dredging,  about  $28,000,  could  not  be 
€^)ectedto  produce  very  decisive  results  even  in  conjunction  with  the  ex- 
iBting  jetties,  although  it  would  doubtless  have  a  tendency  to  secure  bet- 
ter direction  as  well  as  a  greater  concentration  of  ebb  currents  through 
the  new  channel,  but  that  the  improvement  that  might  be  effected  by 
<liedging  would  be  partially  and  perhaps  wholly  lost  by  the  unavoid- 
^le  suspension  of  operations.  This  anticipation  has  proved  correct. 
•Hie  survey  made  in  June  last,  six  months  after  dredging  had  to  be 
stopped,  showed  hardly  a  trace  of  the  dredged  cut,  and  only  some  in- 
please  of  depth  on  the  shallowest  part  of  Swash  Beef,  where  dredging 
^  been  done,  could  be  recorded.  I  have  no  doubt  that  if  funds  had 
P^n  available  for  continuing  the  work  without  intermission,  very  sat- 
^sfiictory  results  could  have  been  reported  at  the  end  of  the  fiscal  year. 

8uUivan^8  Island. — The  beach  of  Sulli  an's  Island  has  continued  to 
^ash  down  at  and  to  the  west  of  Bowman's  Jetty,  and  some  work  of  pro- 

*  The  Swash  Channel  is  the  one  between  the  Jetties. 
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teotion  may  be  required  here  shortly.    Bast  of  said  jetty  the  beac 
changed  but  little. 

Morris  Island. — The  cutting  away  of  the  north  end  of  Morris  ] 
has  continued,  and  in  a  shghter  degree  the  beach  has  washed  do 
the  vicinity  of  the  south  jetty. 

Mount  Pleasant — The  two  spurs  built  in  1884  for  protecting  tha 
of  the  shore-line  of  Mount  Pleasant  situated  southeast  of  the  ferr; 
wharf  are  in  good  condition.  Sand  has  collected  at  their  inner 
]^o  marked  change  in  the  high- water  line  has  been  observed,  but  a1 
points  the  bluff  is  still  caving. 

Inner  Harbor, — 'No  examination  was  made  of  Hog  Island  Ghanm 
ing  the  pa^st  fiscal  year.  As  I  stated  in  my  last  annual  report,  its 
end  or  entrance  has  constantly  increased  in  width  for  more  than 
years,  and  as  the  increasing  volume  of  water  diverted  toward  the 
ner  cannot  fail  to  have  a  detrimental  influence  upon  the  deep-wate 
in  front  of  the  city  wharves,  while  it  is  probably  the  cause  of  th 
croachment  upon  the  shore-line  of  Mount  Pleasant,  it  is  desirable 
suitable  works  should  be  built  to  prevent  further  enlargement  < 
entrance.  I  do  not  recommend,  however,  the  diversion  for  that  pv 
of  any  funds  which  may  be  appropriated  for  improving  the  entra: 
the  harbor. 

During  the  cyclone  of  August  25, 1885,  a  bark,  which  had  been  wr 
a  year  before  at  the  mouth  of  the  Ship- Yard  Greek  where  it  enters 
Greek,  near  the  upper  end  of  the  city  of  Gharleston,  was  drifted  i 
position  to  obstruct  the  channel  of  navigation  in  that  creek.  Th 
partment  authorized  the  removal  of  the  wreck,  in  accordance  wit 
provisions  of  section  4  of  the  river  and  harbor  act  of  June  14, 
Proposals  for  doing  this  were  advertised  for  and  received,  but  we 
jected  on  account  of  the  excessive  prices  asked ;  and  under  authoi 
the  Department  the  work  was  successftdly  and  economically  perfc 
by  the  use  of  the  United  States  snag-boat  Toccoa,  which  was  p 
commission  temporarily  for  the  purpose.  My  report  on  the  subjec 
forwarded  to  the  Ghief  of  Engineers  under  date  of  January  27, 18 

With  the  fonds  next  appropriated  portions  of  both  jetties  w 
raised  to  greater  heights,  and  the  work  of  dredging  between  thei 
ward  ends  may  be  resumed  if  the  appropriation  is  adequate  foi 
purposes. 

This  work  is  located  in  the  colleotion  distriot  of  Charleston,  S.  C,  at  the  ; 
entry.    Amount  of  duties  collected  in  the  calendar  year  1885,  ^^,741.68. 

Since  the  existing  plan  of  improvement  was  adopted  the  foll< 
appropriations  have  been  made : 

By  act  of  Congress  approved  Jane  18,  1878 $S 

By  act  of  Congress  approved  March  3, 1879 i 

By  act  of  Congress  approved  Jane  14,  1880 ] 

By  act  of  Congress  approved  March  3,  1881 ] 

By  act  of  Congress  passed  August  2,  1882 ; 

By  act  of  Congress  approved  July  5,  1884 i 

Total 1,S 

Of  this  amount  there  has  been  expended  from  the  beginning  of 
ations  to  June  30, 1886,  the  aggregate  sum  of  $1,294,945. 

Balance  yet  to  be  appropriated  on  the  original  maximum  est: 
$1,712,600. 

The  following  drawings  and  papers  accompany  this  report : 

Sheet  I.  Cb  irt  showing  the  sites  of  the  north  and  south  jetties/the  progress  n 
their  construction  to  June  30,  1886,  and  the  present  deptlis  on  the  bar. 
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Sheet  II.  Showing  sectioD  of  the  north  jetty  and  a  plan  of  the  mattress  at  variooa 
points  as  bnilt  to  Juue  30, 18S6. 

Sheet  III.  Showing  section  of  the  south  jetty  and  a  plan  of  the  mattress  at  varions 
points  as  bnilt  to  Jnne  30,  1886. 

Report  of  First  Lieut.  Frederic  V.  Abbot,  Corps  of  Engineers. 

Table  of  commercial  statistics  furnished  by  the  collector  of  the  port. 

Money  statement 

Jnly  1, 1885,  amount  avaUable $97,267  92 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1885 $97, 156  73 

Jnly  1, 1886,  outstanding  liabilities 56  19 

97,212  92 

Jolyl,  1686,  amount  available 55  00 

imount  appropriated  by  act  approved  August  5,  1886 187, 500  00 

Anount  available  for  fiscal  year  ending  June  30, 1887 187, 555  00 

Amount  (estimated)  required  for  completion  of  existing  project 1, 525, 000  00 

'  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

;    30,1888 ; 750,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1807. 


report  op  lieutenant  frederic  v.  abbot,  corps  of  engineers. 

United  States  Engineer  Office, 

CharUsUm,  8,  C,  July  1,  1886. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  during  the  fiscal 
year  ending  June  30,  1886,  for  improving  the  harbor  at  Charleston,  S.  C. 

Work  on  tho  first  course  south  jetty  was  suspended  on  July  7,  one  mattress,  108 
feet  wide,  having  been  placed,  extending  the  foundation  of  the  jetty  43  feet.  The 
plant  was  transferred  to  the  north  jetty,  and  between  July  8  and  August  15,  2,030 
linear  feet  of  second-course  mattresses,  55  feet  wide,  were  placed  on  that  jetty  extend- 
ing seaward  from  a  point  11,090  feet  from  the  shore-end. 

Work  was  begun  on  August  21  on  the  south  jetty,  third-course  mattresses,  44  feet 
^de  and  extending  1,206  feet  seaward  from  a  point  7,986  feet  from  the  shore  end,  being 
nsed.    This  work  was  completed  on  October  15,  1885. 

As  no  new  appropriation  had  been  made  for  continuing  the  improvements  here,  and 
M  it  was  considered  desirable  to  hasten  results  as  much  as  possible,  the  experiment 
of  depositing  stone  along  the  center  lines  of  the  jetties,  with  as  steep  slopes  as  it 
▼onld  take,  was  tried.  About  5,000  cubic  yards  of  stone  were  thus  placed  on  the  south 
jetty  between  points  7,986  feet  and  14,025  feet  from  shore,  and  4,000  cubic  yards  on 
the  north  jetty  between  points  9,193  feet  and  13,687  feet  from  the  shore  end. 

The  stone  was  sufficient  in  quantity  to  have  formed  a  lidge  about  5  feet  high  on 
^th  jetties  if  the  side  slopes  had  been  1  on  1,  but  it  was  of  course  impossible  to 
<iepo8it  it  with  anything  like  the  regularity  necessary  to  raise  the  jetty  to  this  amount. 
The  idea  in  doing  this  work  was  that  the  ridge  would  be  soon  leveled  off  by  the 
^aves,  but  that  even  then  the  stone  would  raise  the  jetty  more  than  if  it  were  origi- 
nally distributed  over  the  entire  width  of  the  mattresses.  Nothing  was  lost  by  this 
Method  as  it  was  only  applied  where  the  jetties  were  already  so  near  low-water  level 
^  to  render  the  furt'her  use  of  mattresses  out  of  the  question.  When  the  time  comes 
^0  raise  the  jetties,  stone  can  be  deposited  as  well  where  the  remains  of  the  ridge 
*ork  exist  as  elsewhere. 

As  stated  last  year,  the  contractors  deserve  great  credit  for  the  faithful  and  skill- 
'Ql  way  in  which  they  have  done  their  work.  The  smallness  of  the  sum  available 
JJade  it  frequently  necessary  to  shift  the  points  at  which  work  was  in  progress,  so 
^hat  the  most  could  be  accomplished  with  the  limited  means.  This  considerably  in- 
^i^^ased  their  expenses  for  markers,  &c. 

On  June  30, 1886,  the  total  length  of  the  foundation  course  of  the  north  jetty  was 
*'*,327  feet ;  that  of  the  south  jetty  was  16,440  feet.  The  sea  end  of  the  former  was 
\^^  feet,  that  of  the  latter  2,500  feet  inside  of  the  outer  18-foot  curve,  these  distances 
^ing  measured  on  the  prolongations  of  the  axes  of  the  two  jetties. 
.  The  dredge  worked  from  the  beginning  of  the  year  till  December  31,  1885,  at  which 
^me  the  allotment  for  that  class  of  work  was  exhareted;  76,620  cubic  yards  of  sand 

68  £ 
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and  small  ehells  were  removed,  and  a  cat,  having  a  width  of  75  feet  and 
thron^hoat  of  not  less  than  11  feet,  was  obtained  across  Swash  Reef.  The 
sonnding  on  this  line  before  dredging  began  was  7.7  feet.  Tbesnrvey  made 
six  months  after  dredging  stopped,  £ows  hardly  a  trace  of  anything  like  a 
cnt,  although  the  shoalest  sonnding  on  this  line  is  now  9.3  feet.  Even  while 
wa8  being  dredged  its  side  slopes  were  extremely  flat,  not  steeper  than  1  on  5 

The  experiment  may  then  be  fairly  said  to  prove  that  material  canberemoi 
between  the  jetties  effectively,  and  for  a  reasonable  cost,  by  pnmp  dredging,  1 
the  jetties  are  not  yet  high  enough  to  maintain  a  small  cnt.  It  is  impossibh 
what  might  have  been  the  effect  of  a  cnt,  say,  600  feet  wide  and  18  feet  deep 
would  of  itself  have  materially  changed  the  currents  between  the  jetties.  8: 
peaditnres  for  dredging  are  not  at  present  economical,  and  the  experiment  oo 
«cale  is  too  hazardous  when  experience  with  dredging  on  ocean  bars  elsewhei 
Bidered. 

On  August  '25,  1885,  a  cyclone  destroyed  most  of  the  wharves  and  unroofe 
houses  in  this  city.  A  careful  examination  fails  to  show  that  any  injury  was 
the  jetties.  The  unusual  height  to  which  the  tide  rose  during  the  worst  of  tl 
tindoubtedly  lessened  the  effect  of  the  waves  upon  them.  As  soon  after  as  t 
emment  launch  could  be  gotten  afloat  a  survey  was  made  of  the  jetty  chani 
unusual  changes  were  developed. 

The  annual  survey  has  been  made  £rom  a  row-boat,  and  the  area  covered 
closely  sounded  than  in  any  previous  year.  About  9,000  soundings  were  t& 
•over  7,000  were  plotted  to  determine  tne  several  contours. 

The  ridge  work  on  the  center  lines  made  it  impossible  to  construct  the  long^ 
profiles  of  the  jetties  by  running  a  number  of  lines  over  them  from  end  to  enc 
i)een  done  in  previous  years.  The  method  adopted  was  to  make  cross-secti 
ginning  about  300  feet  on  one  side  and  rowing  across  the  jetty,  as  nearly  c 
angles  to  its  axis  as  possible,  continuiug  the  line  at  least  300  feet  beyond  tb 
In  this  way  much  valuable  information  was  obtained,  not  only  as  to  the  h 
the  crest  of  the  jetties  but  also  as  to  the  condition  of  the  bottom  adjacent  t 
It  was  found  very  difficult  to  make  the  boat  move  slowly  enough  to  get  m( 
a  few  soundings  in  each  cross-section  on  the  jetty  itself,  as  both  wind  and 
tidal  currents  oblique  to  the  desired  direction  of  the  section  were  to  be  ov 
but  so  many  sections  were  taken  (54  on  the  north  and  72  on  the  south  jetty) 
general  condition  of  the  structure  is  better  known  this  year  than  ever  before, 
ridge  work  had  been  done  a  large  number  of  soundings  near  the  center  lines 
jetties  were  made  with  a  pole  so  as  to  determine  as  well  as  possible  the  genen 
and  the  least  depth  to  be  found  on  the  ridge. 

CONDITION  OF  NORTH  JETTY. 

I  The  cross-bectious  showed  that  on  a  part  of  Drunken  Dick  Shoal  the  whoU 

has  risen  so  that  the  jetty  is  nearly  buried  in  sand.  In  places  scour  has  ooct 
both  sides  of  the  jetty  unaccompanied  by  any  perceptible  settlement  of  the  st 
At  the  point  on  Drunken  Dick  where  settlement  was  reported  in  previous  yej 
one  line  shows  any  settling  during  the  past  year.  As  the  soundings  in  t 
were  60  feet  apart,  it  is  quite  possible  that  we  missed  the  highest  part  of  the ; 
tirely.  At  the  extreme  outer  end  there  has  been  a  general  deepening  of  the 
not  only  in  the  vicinity  of  the  jetty,  and  the  latter  appears  to  have  been  a  gi 
broken  up,  although  it  still  shows  as  a  sort  of  mound.  The  best  examinatio 
could  make  with  the  money  available  shows  that  the  ridge  work  does  not 
over  2  feet  in  height,  but  that  in  places  it  is  3  feet  high. 

CONDITION   OF  SOUTH  JETTY. 

The  extreme  inner  end  settled  about  2  feet  durinj]j  the  cyclone  of  An 
Considerable  stone  was  washed  entirely  off  the  jetty  to  the  northward.  On  s< 
tions  of  the  jetty  where  no  work  has  been  done  during  the  year  the  present 
dinal  profile  shows  more  jetty  than  was  shown  last  year.  This  comes  from 
that  toe  present  profile  has  been  constructed  from  cross-sections  some  distant 
About  1,000  feet  of  the  inner  end  show  scour  to  the  north  of  the  jetty,  due  to  t 
pour  of  the  strong  flood  tide  alon^  the  shore  of  Morris  Island.  No  settlemeul 
curred.  Between  points  7,000  and  9,000  feet  from  the  inner  end  of  the  jetty  1 
action  has  occurred  to  a  very  marked  degree  on  the  south  side.  The  maxim 
ting  has  been  13  feet  below  the  original  bottom,  the  trench  in  that  case  beii 
250  feet  wide.  No  change  has  occurred  north  of  the  jetty  at  this  part.  No  set 
has  been  detected  by  careful  examination.  At  this  point  the  ebb  tide  is  verj 
and  crosses  the  jetty  nearly  at  right  angles. 
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The  oater  3,000  feet  of  the  jetty  has  settled  from  1  to  3  feet  with  no  trace  of  scour 
doe  to  over-pour.  As  this  part  was  built  on  the  crest  of  a  shoal,  its  settlement  is  to 
be  expected  for  a  time.  The  extreme  outer  end  has  settled  more,  as  it  was  in  breakers 
and  was  not  very  heavily  loaded  with  stone;  it  is  probably  badly  broken  np.  The 
cioBs-aeotions  here  were  too  far  apart  to  give  a  basis  for  very  exact  statements  as  to 
quantities. 

At  extreme  low  water  some  of  the  outer  part  of  the  Jetty  projects  above  water.  The 
stone  appears  rather  thin,  but  does  not  show  any  signs  of  being  piled  np  more  on  one 
Bide  of  the  Jetty  than  the  other.  No  large  shell-fish  have  grown  on  the  stones,  nor 
eren  barnacles,  unless  perhaps  very  small  ones.  Logs  are  sticking  up  in  places  at  con- 
eidfrable  angles.    They  appear  worm-eaten. 

SWASH  CHANNEL. 

Jim  Evans  Shoal,  as  defined  by  the  9-foot  curve,  has  not  changed  materially  in  size. 
Tbe  portion  nearest  to  the  north  Jetty  has  been  considerably  narrowed  and  pnshed 
akmg  parallel  to  the  Jetty.  The  shoal  has  extended  somewhat  towards  the  south 
j^j.  Swash  Reef,  as  defined  by  the  9-foot  curve,  has  been  reduced  about  one-half. 
The  area  above  this  curve  was — 

Square  feet. 

hil884 1,550,000 

hil88o 1,000,000 

hil886 525,000 

The  curve  as  a  whole  has  moved  south.    The  **  inner  pocket"  has  retired. 

The  channel  which  passes  south  of  Jim  Evans  Shoal  and  north  of  Swash  Reef  has 
ftWled  slightly  in  the  part  between  Jim  Evans  and  the  south  Jetty.  It  has  deepened 
in  tbe  part  to  the  west  of  Swash  Reef  and  shoaled  in  the  part  next  to  the  north  jetty. 

The  Bhoal  water  defined  by  the  12-foot  curve  has  considerably  increased  during  the 
7^.  The  outer  curves  had  ail  advanced  somewhat  seaward,  the  greatest  change 
being  generally  in  their  southern  portions. 

PUMPKIN  HILL,   SOUTH,  AND  BEACH  CHANNELS. 

I  have  made  no  examiuation  of  either  of  these  channels.  The  Coast  and  Geodetic 
^v?ey  made  a  survey,  including  Pumpkin  Hill  Channel  and  the  bar  to  the  south  of 
it.  1  am  uDofficially  informed  by  the  chief  of  the  party  that  a  good  channel  was 
nmnd  to  the  south  of  Pumpkin  Hill  and  east  of  South  Channel. 

SULLIVAN'S  ISLAND. 

The  cutting  at  and  to  the  west  of  the  Bowman  Jetty  has  continued.  The  rest  of 
^lie  beach  has  changed  but  little. 

MORRIS  ISLAND. 

.  ^6  cutting  away  of  the  head  of  the  island  has  continued ;  it  is  less  near  the  South 
jetty,    ^o  survey  has  been  made  to  determine  its  exact  amount. 

HOO  ISLAND  CHANNEL. 

^^examination  of  this  channel  has  been  made. 

MOUNT  PLEASANT  SHORE. 

2f^r^^  spurs  built  in  1884  to  stop  the  erosion  of  this  shore  are  in  excellent  condition. 
Yr^r^  their  inner  ends  the  sand  has  collected.    There  is  no  marked  change  in  the  high- 

_^^^line,  although  the  bluff  continues  to  cave  in  places. 
0Q^!r^«  James  P.  Allen,  assistant  engineer,  has  rendered  most  valuable  and  efficient 
trjf  j^^6  during  the  past  year,  and  it  is  with  the  most  sincere  regret  that  I  have  parted 
*^  him  on  account  of  the  lack  of  funds  to  continue  work. 
Very  respectfully,  your  obedient  servant, 

Frederic  Y.  Abbot, 
-^  First  Lieutenantf  Corps  of  Engineers, 

^1.  Q.  A.  GiLLMORE, 

Corps  of  Engineers  J  U.  S.  A, 
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COMMERCIAL  STATISTICS. 


ArrivaU  and  clearances  of  veeseUt  and  commerce  at  Charleston,  S.  C,  from  January  l, 

1875,  to  December  31,  1885. 


ARRIVED. 


r>...^«A«.^^ 

Foreign  porta. 

rrt^A^t 

Tear. 

v/vnobwisc. 

American  Tessols. 

Foreign  Teasels. 

xuwu* 

1 

1 

• 

i 
1 

38 
44 
32 
44 
8^ 
88 
34 
85 
26 
21 
15 

• 

sr 
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p    ' 

o 

H 

• 

& 

• 

1 

S 
> 

CO 
P 

§ 

• 

s 

> 

1 

P 

P 

i 

1875 

1870 

1877 

1878 

1870 

1880 

1881 

1882 

1883 

1884 

1885 

504 
471 
400 
896 
883 
441 
412 
410 
845 
425 
875 

882.018 
840,430 
824,010 
822,527 
326,681 
888.026 
800,732 
884,690 
277, 538 
304,882 
268,477 

11,040 

10, 113 

0,885 

0.623 

10, 027 

10,641 

10, 377 

0,446 

7,620 

9,822 

9,637 

13,144 

11,898 

13, 972 

19,935 

12,605 

12,412 

9,430 

4,807 

8,002 

8,910 

2,344 

326 
335 
808 
455 
819 
327 
272 
224 
157 
145 
97 

198 
224 
236 
829 
246 
191 
257 
200 
239 
214 
187 

88,870 
101,272 
105, 480 
163,868 
121,503 
110,771 
121, 077 
105, 647 
113,768 
134, 076 
106,233 

2,404 
2,768 
2,851 
3,067 
3, 292 
2,595 
8,073 
2,648 
2,958 
8,269 
>    2,586 

740 
739 
668 
772 
668 
670 
703 
645 
610 
690 
577 

484,041 
453,609 
444,371 
505,830 
460,689 
511,209 
530,239 
495, 144 
894,308 
442,368 
377, 054 

14,379 
13, 210 
13,044 
14,045 
13,638 
13.563 
13,722 
12, 318 
10,744 
13,236 
12,320 

CLEABED. 


1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 


461 

328, 268 

10,830 

57 

24,679 

555 

211 

431 

278, 744 

0,005 

60 

23,598 

546 

230 

835 

234,429 

7,710 

85 

22,767 

423 

250 

266 

172,988 

6,801 

45 

24,397 

479 

398 

287 

188, 212 

6,268 

34 

11,282 

292 

278 

296 

190,733 

6.348 

45 

23,210 

481 

246 

268 

187, 669 

5,942 

82 

9,239 

255 

278 

147 

113, 699 

3,690 

40 

7,375 

273 

263 

98 

48,714 

2,018 

27 

4,560 

181 

299 

212 

116,020 

4,555 

31 

7,845 

217 

276 

191 

00,658 

5,047 

24 

6, 217 

164 

204 

04,595 
103. 276 
108,440 
149, 975 
149, 052 
155, 7G8 
153,796 
158,250 
154,653 
161, 588 
119, 602 


2,527 

729 

447,540 

2, 812 

721 

405,618 

2,910 

620 

365,662 

3.591 

509 

347,  360 

3,643 

509 

348,546 

3,375 

587 

369, 711 

3, 464 

578 

350,604 

8.  584 

450 

379,324 

8.815 

424 

207, 927 

8, 727 

519 

285,453 

2,836 

419 

224, 467 

13,012 

12,453 

11,052 

14,045 

10,203 

10,204 

9,661 

7,547 

6,014 

8,499 

8,047 


COMMERCE. 


Year. 


1876 
1870 
1877 
1878 
1870 
1880 
1881 
1882 
1883 
1884 
1885 


Valne   of 
exports. 


$10, 655, 066 
18,088,152 
16.917,402 
21, 167, 576 
18, 603, 126 
24,030,250 
21,027,269 
19,907,099 
20,144,865 
20,833,424 
15,157.880 


Yalne   of 
importa. 


$680,343 
456,662 
161,237 
184,127 
127, 981 
248,188 
713,049 
450, 070 
467,648 
603,604 
688,101 


Dntiesool* 
'  leoted. 


$80,656  00 
89.168  OO 
46,848  ^ 
36,900  00 
24,070  00 
46,453  98 
00,066  29 
45,263  » 
48, 760  A 
86,624  79 
82,741  » 


1 


Ml 


THE  AMERICAN  GRAPHIC  CO.H.Y. 
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Arrivals  and  cletkrances  ofves$et8f  and  commerce  at  Charlesiony  S,  C.^from  January  1, 1885, 

to  December  31,  1885. 

ABRIVED. 


Foreign  ports. 

Coastwise. 

American  tcs- 
sels. 

Foreign  vessels. 

Total. 

mo. 

375 
540 
915 

Tons. 

Crew. 

No. 
15 

Tons. 

Ctew. 

No. 
187 

Tons. 

Crew. 

2,586 

* 

No. 

Tons. 

Crew. 

Entered  tbioogh  custom- 
hona^ 

208,477 
284,729 

0,637 

2,344 

97 



106,233 

577 
540 

377.054 
284.720 

12,820 

Ko.  entered  throngh  cus- 
tom-house   

0.637 

*  ' 

187 

*•• 1 

Total 

553,206 

15 

2  S44 

07 

106, 233  12, 586   1. 117 

1 

661,783 

12.320 

CLEARED. 

Throngh  cnstom-hoase  .. 
l^ot     tliroagh    custom- 
hoQse 

IPl 
684 

09,658 
427,540 

5,047 

24 

a 

5,207 

164 

204 

110, 602 

2,836 

410 
664 

224,467 
427, 540 

8.047 

1 

Total 

875 

527,108 

5,047 

24 

5,207 

164 

204 

110. 602 

2,836 

I.1U3 

652,007 

8.047 

Theo. 

D.  Jkwky, 

Collector, 

M   2. 


IMPROVEMENT  OF  WAPPOO  CUT,  SOUTH  CAROLINA. 

« 

The  work  of  improviug  Wappoo  Cut,  South  Carolioa,  with  fuuds  sup- 
plied by  the  Geoeral  Government,  was  begun  in  November,  1882. 

Three  appropriations  have  thus  far  been  made  for  it  by  Congress,  ag- 
gregating $23,000. 

Wappoo  Cut  is  a  narrow,  tortuous,  tidal  stream,  separating  James 
Island  from  the  mainland  and  connecting  Stono  and  Ashley  rivers.  An 
examination  of  the  creek  was  made  under  my  direction  some  years  ago, 
the  report  of  which  with  project  of  improvement  forms  part  of  Appendix 
J  4,  Annual  Eeport  of  the  Chief  of  Engineers  for  1881,  and  is  printed  as 
House  Ex.  Doc.  No.  19,  Forty -sixth  Congress,  third  session. 

The  project  of  improvement  contemplates  the  establishment  of  a 
straighter  channel  of  6  feet  depth  and  90  feet  width  at  mean  low  water, 
and  comprises  the  following  details  of  work : 

1.  Dredging  on  the  bar  at  the  entrance  into  Ashley  Eiver  j 

2.  A  solid  6ut  through  the  marsh  at  the  end  of  the  first  easterly  reach, 
2i  miles  from  Ashley  Kiver ; 

3.  Dredging  in  Elliott's  Cut  and  the  reach  leading  to  it,  and  on  the 
bar  at  the  outlet  into  Stono  River; 

4.  Closing  by  a  light  bulkhead  the  three  tidal  streams  that  enter  this 
new  route  from  the  north ; 

5.  Building  a  jetty  at  the  Ashley  entrance  to  guide  the  flood-tide  into 
"Wappoo  Cut ;  and 

6.  Building  a  jetty  at  the  Stono  entrance  to  guide  the  ebb  tide  into 
the  cut. 
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The  aggregate  cost  of  these  works  was  estimated  at  $34,000. 

The  mean  rise  and  fall  of  the  ti<Ies  in  Wappoo  Cat  is  about  5  feot. 

The  delays  in  providing  fands  for  carrying  on  the  wtfrk,  and  the  small 
amonnts  appropriated,  have  rendered  it  impossible  to  complete  the 
TFork  at  every  point.  The  nnfinished  cuts  are  therefore  partially  filled 
up  &om  caving  hanks  during  the  unavoidable  and  prolonged  suspension 
of  operations.,  A  considerable  increase  in  the  total  ultimate  coatof  the 
improvement  ia  therefore  nnavoidable. 

OPEKATIONS  PEEVIOUS  TO  JULY  1,  1885. 

The  work  consisted  chiefly  in  dredging.  Elliott's  Cut  was  improved 
througfi  its  entire  length  of  about  2,000  feet  by  establishing  a  low-water 
depth  of  6  feet,  on  an  average  width  of  60  feet.  A  solid  cut  800  fe«t  long, 
with  an  average  width  of  80  feet  and  a  mean  low-water  depth  of  6  feet, 
was  made  tbroagh  the  marsh  of  "Devil's  Elbow,"  securing  a  straight 
and  convenient  passage  in  place  of  the  extremely  tortuous  route  through 
the  bend  bearing  that  same,  which  f^m  end  to  end  has  a  length  of 
abont  6,000  feet.  A  channel  of  the  same  depth  was  dredged  through 
the  fifaallow  bends  from  Elliott'sCnt  to  the  Marsh  Gut.  Borne  dredging 
was  also  done  on  tbe  bar  at  the  Ashley  Biver  entrance  to  the  cut. 

In  these  operations  10I,95C  cubic  yards  of  sand  and  mad  were  removed, 
together  with  a  namber  of  snags,  stamps,  and  overhanging  trees. 

A  bulkhead  was  bailt  across  the  mooth  of  Pompey's  Gut,  a  tidal 
branch  entering  Wappoo  Gnt  at  the  upper  end  of  Elliott's  Cut,  which 
had  heretofore  carried  sand  and  mad  into  tbe  navigable  channel. 

OPERATIONS  DTTBINa  THB  FISOAI.  YEAR  £NDINQ  JUNE  30,   1SS6. 

On  July  1, 1S85,  the  sumof  $3,027.84  was  available  for  continuing  the 
work  of  improvement.  Proposals  for  dredging  had  been  invited  Jan- 
uary 6, 1885,  bat  none  were  received.  In  December,  18S5,  proposals 
were  again  invited,  and  two  bids  were  received.  With  tbe  approval  of 
the  Department  a  contract  was  awarded  to  Messrs.  Itoss  &  Banford,  of 
Jersey  City,  K.  J.,  the  lowest  bidders,  at  the  prices  stated  in  the  abstract 
of  proposals  appended  hereto. 

Previous  to  beginning  0])erations  under  this  contract  a  resnrvey  of 

Wappoo  Gut  was  made  from  Elliott's  Cut  to  Devil's  Elbow,  to  determine 

where  the  funds  available  could  be  expended  to  the  best  advantage. 

The  low- water  depth  of  6  feet  contemplated  in  the  project  and  secnred 

in  the  adopted  line  of  channel  by  work  previously  doue  was  found  to 

have  been  maintained  except  near  Pompey's  Gat,  where,  at  two  reaches, 

aggregating  about  300  feet  in  length,  it  had  been  reduced  to  from  4J  to 

5J  feet  by  the  sloughing  of  the  sides  of  the  channel.    The  width  of  90 

flit  II  :■■■'■■-'■  1- -  '1   .  project  had  not  been  established  by  the  previous 

hjs  ,i!  I  !;■   .1  rnination  of  which  it  had  varied  Irom  60  to  80  feet. 

"vt'y  iirovLil  that  these  widths  had  been  reduced  more  or  leas 

points  by  ttie  caving  in  of  the  mad  banks  of  the  channel,  es- 

the  bemls  between  Pompey's  Cat  and  tbe  solid  Marsh  Cut. 

^fore  decided  to  put  the  dredge  to  work  to  restore  the  cat 

imensions,  and,  if  possible,  to  widen  it  in  accordance  with 

ie  contract  was  commenced  in  April  and  completed  on 
g.  Fifteen  thousand  and  fifty  cubic  yards  of  sand, 
shells  were  removed  and  dumped,  at  distances  of  from 
touo  Kiver. 
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CONDITION  OF  THE  WORK. 

The  improved  reaches  in  Wappoo  Cut  are  in  a  satisfactory  condition. 
The  shoals  which  had  formed  just  eastward  of  Elliott's  Out  have  been 
removed,  and  navigation  correspondingly  benefited. 

A  least  low-water  depth  of  5J  to  6  feet  exists,  except  at  a  small  bar 
at  the  Stono  mouth  of  Elliott's  Cut,  which  bhould  be  removed  when  a 
new  appropriation  is  made. 

The  commercial  value  of  Wappoo  Cut  as  a  sheltered  inland  route  for 
the  transportation  of  the  products  of  a  considerable  area  of  country 
south  of  Charleston  has  been  referred  to  in  former  annual  reports.  The 
accompanying  report  of  my  assistant,  First  Lieut.  Frederic  V.  Abbot, 
Corps  of  Engineers,  contains  a  few  statistics  showing  the  traffic  which 
passed  through  Wappoo  Cut  during  the  past  year. 

When  additional  funds  are  provided,  the  bar  at  the  mouth  of  Elliott's 
Cut  will  be  removed  and  such  other  work  done  in  accordance  with  the 
existing  project  as  a  re-examination  of  the  several  reaches  may  show  to 
be  most  important. 

Since  the  approval  of  the  project  for  this  improvement  the  following 
appropriations  have  been  made : 

By  act  of  Congress  approved  March  3,  1881 $10,000 

By  act  of  Congress  passed  August  2, 1882 10,000 

By  act  of  Congress  approved  July  5,  1664 3,000 

Total 23,000 

The  total  expenditures  to  June  30, 1886,  were  $22,968.40. 

This  work  is  located  in  the  collection  district  of  Charleston,  S.  C.  Charleston  is 
the  nearest  port  of  entry.    Amount  of  duties  on  imports  collected  in  1885,  $32,741.08. 

The  report  of  First  Lieut.  Frederic  V.  Abbot,  Corps  of  Engineers,  is 
transmitted  herewith. 

Money  statement, 

Julyl,  1885,  amount  avaUablo |3,027  84 

July  1, 188(»,  amount  expended  during  fiscal  vear,  exclusive  of  liabilities 

outstanding  July  1, 1885 2,996  24 

July  1, 1886,  amount  available 31  60 

Amount  appropriated  by  act  approved  August  5,  1886 5, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 5, 031  60 

{Amount  ^estimated)  required  for  completion  of  existing  project 10, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1888    10,  000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  dredging  in  Wappoo  Cut,  South  Carolina,  opened  December  23,19dS, 


Price  per  cubic  yard  for  distance. 

Tocommenoe. 

V 

Na 

Names  of  bidden. 

Not  exceed* 
log  ofte  mile. 

More  than  one 
and  not  ex- 
ceeding tTTO 
miles. 

Not  exceed- 
ing three 
miles. 

To  complete. 

1 

Thomas  Bofr^es,  Jr 

Koaa  4i  Sanfoid 

26  cents 

17  cents. . . . 

30  cents 

19  cents 

35  cents 

2 

21  cents 

Feb.    1,1886 

Apr.    1,1886 

Contract  awarded  to  Ross  &  Sanford  at  the  price  stated. 


JOU       KKSfUKT    U*'    TUB    CUllSy    Of    ESUIUl.^.. 

KEPOBT  or  UKCTENAITT  FRBDBRIC  V.  ABBOT,  COBPe  OF  E^-at^~EEBS.  '  ~  ,- 

Ukited  Statks  Ekgineer  Office, 

Charletton,  S.  C,  July  1,  I33C. 
£ir:  I  have  the  hoDor  to  eubmittlie  folio  wins  report  of  work  done  for  the  improre' 
ent  of  Wappoo  Cat,  fionth  Carolina,  daring  toe  fiscal  fear  ending  June  30,  lt»6. 
In  tbe  months  of  May  and  June,  1BH6,  abont  15,000  cnbio  yards  of  dredging  was 
ine  ID  Wappoo  Cnt  Just  eoalward  of  Elliott's  Cut.  The  shoals  which  had  Ibrmed 
«r*  h;ive  been  removed  and  narigation  considerably  benefited.  A  small  bar  still 
mniiw  I. ear  the  Stono  month  of  Elliott's  Cut,  and  is  the  most  troablesome  obstruc- 
ra  at  (be  present  time.  The  fands  were  not  sufficient  for  its  removal  after  the 
liiT  V.  oik  was  completed. 

I  nm  indebted  to  Mr.  £.  Willis,  of  this  city,  for  the  following  statistics  shovnng  tha 
aflio  wh'fih  passed  thcoQgh  Wappoo  Cut  during  the  past  year: 

loaph/ite  rock  (valued  at  1225,000) tons..  50,000 

.|i-;»]ali.1       Uon bogs..  5,000 

ce bushels..  18."),  000 

igetables orates..  96,000  to  100,000 

Jrtilizera tons..  1,200 

imber feet..  7,000,000 

^gregate  tonnage  ef  tags,  steamers,  flats,  lighters  and  sailing  ves- 
sels using  thia  route Ions..  100,000 

Very  respectfully,  yourobedient  servant, 

Frederic  V.  Ardot, 
Fint  Lieutenant  of  £ngineer$. 
Col.  Q.  A.  GiLLUORE, 

Corpi  of  Enginterg,  U.  S.  J. 


M3. 
IMPEOVEMENT  OF  ASHLEY  RIVEE,  SOUTH  CAROLINA. 

The  aggregate  sam  of  t4,500  has  thus  far  been  provided  by  Congress, 
1  three  different  appropriations,  for  improving  Ashley  Biver,  ISoath 
arolina.  Theflr8tappropnatioD,(I,000,\?as  made  bv  the  act  approved 
one  14, 1880. 

Ashley  River  was  examined  and  partially  sur\'e.Ted,  nnder  my  direc- 
on,  nnder  a  provision  of  the  act  of  March  3, 1872.  My  report,  with 
reject  of  improvement,  is  printed  as  Appendix  S  8  of  the  Annnal  Be- 
ort  of  the  Chief  of  Engineers  for  1S73. 

The  plan  of  improvement  recommended  comprised : 

1.  The  removal  of  a  shoal  or  bar  at  a  place  known  as  Accabee,  be- 
Teen  7  and  8  miles  above  Charleston  City,  where  only  9  feet  of  water 
t  mean  low  tide  was  found  in  1873,  while  the  channel  of  approach 
>  it  from  below  was  only  about  40  feet  in  width  between  the  10-foot 
irves. 

2.  The  removal  of  a  aboal  at  a  point  below  the  the  Wando  Phosphate 
^orks,  about  U  miles  above  Accabee,  where  only  6  feet  of  water  was 
mnd  at  low  tide. 

It  was  proposed  to  lower  these  shoals  by  dredging  to  a  low-water 
epth  of  from  10  to  11  feet. 

The  mean  rise  and  fall  of  tides  in  Ashley  Biver  is  abont  5  feet. 
""♦■A  cost  of  the  work  was  estimated  at  $6,000.    To  maintain  the 
*—•>  under  the  foregoing  plan,  and  obtained  by  means  of  the 
-— innal  dredging  will  have  to  be  done  during 
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exceeded.  In  order  to  render  the  improvement  practically  permanent, 
a  revised  or  enlarged  project  would  be  required,  providing  for  wing- 
dams  or  other  suitable  work.s  to  direct  and  concentrate  the  river  cur- 
rents over  the  shoal  crossings.  The  principal  traffic  on  Ashley  River 
consists  in  the  carrying  to  the  city  of  Charleston  the  products  of  the 
mills  of  the  several  phosphate  companies  located  above  the  shoals,  but 
the  necessity  for  incurring  the  expense  of  a  more  permanent  and  more 
<i08tly  improvement  has  not  yet  been  urged  or  become  apparent,  and 
therefore  no  enlarged  project  has  been  presented  or  recommended. 

OPERATIONS  PREVIOUS  TO  JUNE  30,  1885. 

Dredging  was  done  during  the  month  of  February,  1882,  at  a  point  of 

^te  river  known  as  ''  The  Crossing,"  at  the  Wando  Works.    A  channel 

^f  about  100  feet  width  and  over  1,000  feet  in  length  was  cut  through  the 

^Aoal,  separating  the  11- foot  low-water  curves  on  either  side,  and  a  depth 

^^  11  feet  at  low  tide  was  established. 

Xhe  cost  of  this  work  practically  exhausted  the  funds  then  available. 

-A  third  appropriation  of  $2,000  having  been  made  by  the  act  ap- 

jr**c:ived  July  5, 1884,  proposals  were  invited  for  expending  the  amount 

-^     ^3ontinuing  the  work.    Only  one  bid  was  received,  and  this  was  re- 

^^^^ed,  the  price  asked,  20  cents  per  cubic  yard,  being  deemed  too  high. 

.      ^^"^othing  else  was  done  except  making  some  local  surveys  and  exam- 

.^^^tions  to  select  points  where  dredging  would  be  needed  and  to  ascer- 

^^^  X  the  condition  of  the  channel  improved  in  1882.    It  was  found  to 

^^  "^^e  been  satisfactorily  maintained. 

^^PERATIONS  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1886. 


n  December,  1885,  proposals  for  dredging  were  again  invited,  and  of 

^  two  bids  received,  the  lowest,  that  of  Messrs.  Eoss  &  Sanford,  was 

^epted,  and  the  contract  was  awarded  them  at  20  cents  per  cubic  yard. 

Tlhe  dredge  was  put  to  work  at  a  shoal  near  the  Stono  Phosphate 

,^orks  about  9  miles  from  the  city  of  Charleston.    The  depth  of  the 

^^annel  here  averaged  about  9  feet  at  mean  low  water.    Operations 

^^^re  commenced  in  April  and  completed  in  the  following  month,  8,566 

^V^bic  yards  of  material  having  been  excavated,  forming  a  channel  11 

^^t  deep  and  210  feet  wide  at  mean  low  water. 

The  funds  next  appropriated  will  be  applied  to  enlarging  the  channels 
heretofore  dredged,  where  necessary. 

This  improvement  directly  benefits  the  business  of  the  several  phos- 
phate  works  located  above  the  shoals  referred  to  and  thus,  indirectly, 
the  commerce  of  the  city  of  Charleston.  I  am  informed  that  in  the  year 
ending  May  31, 1886, 140,597  tons  of  phosphate  rock,  valued  at  $646,000, 
were  transported  down  the  Ashley  Kiver. 

This  work  is  located  in  the  coUection  district  of  Charleston,  S.  C.    Charleston  is 
the  nearest  port  of  entry,    Amount  of  duties  collected  in  1885,  $^12,741.68. 

Since  the  plan  of  improvement  was  adopted  the  following  appropri- 
ations have  been  made : 

By  act  of  Congress  approved  June  14,  1880, $1,000 

By  act  of  Congress  approved  Inarch  3,  1881 1,500 

Byact  of  Congress  approved  July  5, 1884 2,000 

Total 4  500 

The  total  expenditures  to  June  30,  1886,  were  $4, 457. 26. 


Money  statement 

0 

1865.  amount  available $2,054 

t  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
anding  July  1, 1885 2,011 

,  1886,  amount  available 42 

t  appropriated  by  act  approved  August  5, 1886 1,000 

it  available  for  fiscal  year  ending  June  30,  1887 1,042 


)t  of  proposaU  for  dredging  in  Ashley  River ^  South  Carolina,  opened  December 

1885. 


Names  of  bidders. 


omasBoggeR,  Jr. 
8S  dtSanlurd.... 


Price  per 
cubic  yard. 


CenU. 


23 

'20 


To 
oommence. 


Feb.    1,1886 


To  comp 


Mar.  10, 1 


ract  awarded  to  Boss  &  Sanford  at  the  price  stated. 


M  4. 
IMPROVEMENT  OF  EDISTO  RIVER,  SOUTH  CAROLINA. 

the  river  and  harbor  act  passed  August  2, 1882,  the  sum  of  $8,0 
ippropriated  for  improving  Edisto  Eiver,  South  Carolina.    Tim- 
lie  first  appropriation  made  by  Congress  for  this  work.     By  t 
:)proved  July  5, 1884,  a  second  appropriation  was  made  amount! 
000. 

I  Edisto  is  one  of  the  principal  rivers  of  South  Carolina.    It 
d  by  the  junction  of  the  North  and  South  forks,  which  unite 
>uthern  part  of  Orangeburg  County.    The  South  Fork,  commo 
1  as  the  South  Edisto,  is  the  main  river.    It  empties  into  the  oce^ 
Jaint  Helena  Sound. 

sto  River  was  examined  under  my  direction  with  a  view  to 
vement  in  September  and  October,  1880.      My  report,  dated 
>r  31, 1880,  with  project  of  improvement,  is  printed  as  Appendi 
the  Annual  Report  of  the  Chief  of  Engineers  for  1881,  and  also 
f  House  Ex.  Doc.  No.  23,  Forty-sixth  Congress,  third  session. 
)  contemplated  to  improve  the  river  from  Ouingard's  Landing, 
L  County,  to  the  mouth,  a  total  length  of  260  miles,  so  as  to  esti 
safe  navigation  at  all  seasons  of  the  year  for  light-draught  stea 
from  the  sea  to  the  junction  of  North  and  South  forks,  near  t- 
ng  of  the  South  Carolina  Railroad,  183  miles  from  the  mouth,  a 
3  to  Guingard's  Landing  for  rafts  and  flat-boats.    It  is  not  deem 
irble  to  attempt  an  improvement  of  the^  reaches  higher  up  whi 
:cessively  encumbered  with  logs  and  shoals. 
:  obstructions  to  navigation  consist  of  numerous  bends,  logs,  sna 
anging  trees,  and  piles,  and  also  of  shoalg^  composed  generally 
but  in  some  places  of  hard  clay. 
I  project  cf  improvement  comprises  the  following  details  of  wor 


^1 

i4)  Bern 
)  Rem 
luting. 
The  toti 
it  the 
jijinal  c' 

^^a,i^ 


■^, 

^0£ 

■i^  th 
''^^  trie 

t 


APPENDIX   M — REPORT   OF   GENERAL   GILLMORE.  1085 

(1)  Enlargement  and  clearing  of  all  the  new  channels  now  in  process 
of  formation. 

(2)  Forming  new  channels  across  necks  of  bends  where  needed. 

(3)  Shutting  off  lateral  arms  which  now  weaken  the  stream. 

(4)  Kemoval  of  logs,  snags,  and  pile  obstructions. 

(5)  Eemoval  of  shoals  of  sand  and  clay  in  one  case  by  building  a 
deflecting  jetty. 

The  total  cost  of  the  project  was  estimated  at  $33,385. 

At  the  present  time  there  exists  no  reason  for  augmenting  this 
original  estimate.  ' 

i^othing  was  done  during  the  past  fiscal  year,  as  the  balance  on  hand 
July  1, 1885  ($370.14),  conld  not  be  expended  advantageously. 

OPERATIONS  PREVIOUS   TO   JUNE  30,  1885. 

The  work  of  improving  Edisto  River  has  been  performed  partly  by 
the  United  States  snag-boat  Toccoa  and  partly  by  hired  labor. 

Pile  obstructions  placed  in  the  channel  of  the  river  during  the  late 
civil  war  at  Willtown,  30  miles  from  the  mouth  of  the  river,  at  Ash 
Creek,  a  short  distance  above  and  near  the  Charleston  and  Savannah 
Bailroad  Bridge  at  Jacksouborough,  39  miles  from  the  river's  month, 
were  removed.  A  narrow  cutoff  known  as  the  ''Suck"  at  Norman's 
Landing,  60  miles  above  Jacksouborough,  was  widened  and  deepened 
and  made  the  regular  channel  for  navigation. 

Fragments  of  the  wreck  of  a  steamboat,  forming  a  serious  obstruction 
near  Willtown,  were  also  removed.  From  the  mouth  of  the  Edisto  to 
Kennedy's  Bridge,  a  distance  by  river  of  130  miles,  11,223  logs,  snags, 
and  overhanging  trees,  varying  from  12  to  72  inches  in  diameter,  were 
removed,  in  many  cases  requiring  the  use  of  dynamite.  Numerous  out- 
lets into  the  swamps  forming  the  banks  of  the  river  were  closed,  as  well 
as  several  of  those  incipient  natural  cut-offs,  known  as  *' sucks"  from 
their  tendency  to  draw  log  rafts  against  the  banks  at  their  upper  ends 
where  these  rafts  frequently  stranded  and  had  to  be  abandoned.  Banks 
were  trimmed  at  numerous  places. 

This  work  was  not  performed  by  contract,  because  from  its  nature  no 
proposals  could  be  made  without  an  excessive  margin  for  contingencies. 

The  raft  navigation  of  the  Edisto  on  the  reaches  where  operations 
Were  carried  on  has  undoubtedly  been  greatly  improved.  Lumbermen 
f^tate  that  the  time  of  transit  of  timber  and  lumber  from  mill  to  market 
is  now  materially  less  than  formerly. 

There  are  at  present  no  steamboats  plying  on  the  river,  and  until  the 
iDrojected  improvements  are  completed  such  boats,  if  exceeding  80  feet 
in  length  and  2  feet  draught  when  loaded,  cannot  ascend  toFriendly's 
^erry,  63  miles  above  Jacksouborough ;  and  it  is  not  probable  that 
\3oats  of  that  capacity  with  the  freight  suited  to  them  and  afforded  by 
\he  locality,  viz,  shingles,  staves,  resin,  turpentine,  &c.,  could  profitably 
^;ompete  with  the  South  Carolina  and  the  Charleston  and  Savannah 
^^railroads,  which  traverse  the  Edisto  in  this  section  of  the  State.  Small 
steamers  carrying  no  freight,  with  sufficient  power  to  tow  a  number  of 
:flatboats  may  in  future  be  emploj'ed  with  advantage. 

I  am  informed  that  the  lumber  shipped  lately  has  generally  been  of 
comparatively  low  grade,  which  is  ascribed  to  the  fact  that  the  long- 
leafed  yellow  pine  has  been  cut  from  near  the  river  for  many  miles 
up,  and  can  now  be  found  only  by  going  from  6  to  12  miles  back. 
It  is  thought  that  when  the  improvement  shall  have  been  completed  to 
Gningard^s  Landing,  77  miles  above  the  junction  of  the  South  and  North 
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to,  in  accordance  with  the  existing  project,  and  still  more  if  the  last- 
Bd  branch  of  the  river  were  more  or  less  cleared  and  stniightened,  as 
)ars  to  be  nrgently  desired  by  the  parties  engaged  in  the  lumber  trade 
le  banks  of  that  tributary  and  its  affluents,  large  areas  of  valuable 
and  hard-wood  land  will  be  brought  within  reach  of  the  axman. 
products  of  the  mills  can  be  sent  to  market  more  cheaply  as  stronger 
ents  favoring  the  movement  of  rafts  will  be  developed,  and  the 
nps,  being  drained  by  the  more  rapid  flow  of  water  in  the  river-bed 
»er,  timber  standing  back  from  the  banks  will  become  accessible, 
irties  directly  interested  in  the  traffic  on  the  Edisto  state  that  dur- 
;he  past  year  between  45,000,000  and  50,\)00,000  feet  of  timber  were 
ped  at  a  coet  25  per  cent,  less  than  four  years  ago,  which  saving  is 
large  extent  attributable  to  the  improvements  thus  far  made  by 
Government.  It  is  further  stated  that  about  4,400,000,000  feet  of 
ding  timber  are  tributary  to  this  river,  and  that  the  mill  owners  and 
ler  men  are  gratified  at  being  able  to  reach  their  markets  with 
ter  ease  and  safety  than  formerly. 

espectfully  repeat  my  recommendation  of  last  year,  that  the  neces- 
appropriation  be  made  to  complete  the  improvement  of  the  river 
ml'ormity  to  the  approved  project, 
le  additional  amount  required  for  the  purpose  is  $20,385. 
Qco  the  present  project  of  improvement  was  adopted  the  following 
opriatious  have  been  made: 

!t  of  Congress  passed  August  2,  I'iS^ $8,000 

t  of  Congress  approved  July  5, 18S4 5, 000 

Total 13,000 

>  total  expenditures  to  June  30,  1886,  were  $12,719.33. 

s  improvement  is  located  in  the  collection  district  of  Charleston,  S.  C.    Charles - 

ad  Beaufort,  S.  C,  and  Savannah,  Ga.,  are  the  nearest  ports  of  entry. 

ties  on  imports  collected  at  the  custom-house  of  Charleston,  S.   C.,  in  1885. 

11.68. 

Money  statement 

1. 1885,  amount  available $370  14 

1,  1686,  amount  expended  during  iiscal  year,  exclusive  vf  liabilities 

standing  July  1, 1885 89  47 

1. 1886,  amount  available 280  67 

int  appropriated  by  act  approved  August  5, 1886 3, 000  00 

int  available  for  fiscal  year  ending  June30, 1887 3,280  67 

cunt  f  estimated)  required  for  completion  of  existinff  pn ilect 17, 385  00 

cunt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888    10, 000  00 
emitted  in  compliance  with  requirements  of  section  2  of  river  and 
arbor  acts  of  1^  and  1867. 


fer 
thii 

T 

^hic 

'hen 


The 

f    diann 

j    zoint  * 

liie  ra: 

^tal  1 


f 
t 


The 

-iiCi  rei 

reachc 

Thr 

,iivid4 

TD  fox 

'^e< 


dr 

? 

f 


r 


Ms. 

IMPROVEMENT  OF  SALKIEHATCHIE  RIVER,  SOUTH  CAROLINA. 

vo  appropriations  have  thns  far  been  made  by  Congress  for  improv- 
}alkiehatchie  Biver,  Sonth  Carolina,  aggregating  98,000. 
le  river  was  examined  nnder  my  direction  during  the  latter  part  of 
,  and  my  report  of  the  examination,  dated  December  29, 1880,  is 
ted  as  Appendix  J  16,  Annual  Beport  of  the  Chief  of  Engineers 
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for  1881,  and  as  part  of  House  Ex.  Doc.  ^o.  23,  Forty-sixth  Congress, 
third  session. 

The  Salkiehatchie  Eiver,  also  named  the  Big  Salkiehatchie  to  dis- 
tinguish it  from  one  of  its  tributaries,  known  as  the  Little  Salkie- 
hatchie, rises  in  Aiken  County,  South  Carolina.  These  two  rivers  unite 
about  80  miles  from  the  Atlantic  seaboard.  About  24  miles  below  the 
junction  the  Salkiehatchie  is  spanned  by  the  Charleston  and  Savannah 
Bailroad  Bridge.  Further  down  the  river  is  known  as  the  Oombahee, 
which  discharges  into  Saint  Helena  Sound  about  midway  between  the 
cities  of  Charleston  and  Savannah. 

The  mean  rise  and  fall  of  tides  in  Saint  Helena  Sound  is  5.9  feet.  At 
the  railroad  crossing,  nearly  60  miles  from  the  river^s  mouth,  it  is  2.5 
feet,  and  the  tidal  oscillation  reaches  a  point  about  20  miles  higher  up. 

PROJECT  OF  DIPROVEMENT. 

The  project  contemplates  the  creation  of  a  continuous  and  practicable 
channel  for  rafts  and  flat-boats  in  the  lower  reaches  of  the  river  from  a 
point  5  miles  above  Toby's  Bluff  down  to  Hickory  Hill,  12  miles  *below 
the  railroad  bridge,  and  46  miles  above  the  river  mouth,  comprising  a 
total  length  of  river  of  77  miles. 

The  work  would  comprise  the  removal  of  piles  at  Hickory  Hill,  and 
the  removal  of  logs  and  of  the  shoals  accumulated  around  them  in  the 
reaches  above  the  bridge. 

Through  Murdock's  and  Weekly  Sand  Drags,  where  the  Salkiehatchie 
divides  into  numerous  insigniflcent  streamlets,  cuttings  must  be  made 
to  form  a  channel  of  sufficient  dimensions  for  rafts  and  flat-boats.  The 
cost  of  this  improvement  is  estimated  at  $18,000.  It  is  believed  that 
the  original  estimate  will  not  be  exceeded. 

OPERATION'S  PREVIOUS  TO  JUNE  30,  1885. 

The  United  States  snag-boat  Toccoa  removed  16  piles  to  clear  the 
channel  at  Hickory  Hill,  which  had  been  obstructed  during  the  late 
civil  war;  also  105  stumps,  snags,  and  overhanging  trees  between  that 
point  and  the  railroad  bridge.  The  operations  of  the  boat  were  con- 
lined  to  this  section  of  the  river,  the  bridge  preventing  it  from* proceed- 
ing higher  up. 

Above  the  railroad  bridge  operations  were  carried  on  by  hired  labor, 
the  work  being  of  such  a  miscellaneous  nature  as  to  preclude  its  being 
done  by  contract  without  allowing  an  excessive  margin  for  contingen- 
cies. 

From  the  bridge  to  the  Forks,  a  distance  of  21  miles,  the  river  was 
thoroughly  cleared  of  obstructions.  Higher  up,  between  the  Forks 
and  Braxton's  Ford,  a  reach  of  59  miles,  a  large  amount  of  work  was 
done  to  improve  raft  navigation,  by  removing  obstructions,  straighten- 
ing the  bed  of  the  river,  and  by  shutting  off  lateral  channels. 

The  number  of  snags,  stumps,  logs,  and  overhanging  trees  taken  from 
the  channel  and  banks  of  the  river  aggregated  11,240;  more  than  a  hun- 
dred outlets  were  closed ;  two  shoals  or  islands  were  removed ;  twenty-six 
mud  and  sand  points  were  cut  off,  and  the  banks  were  trimmed  in  num- 
erous places. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1886. 

CONDITION  OF  THE  RIVER  AND  EFFECTS  OF  THE  WORK  DONE. 

All  the  reaches  where  improvements  have  been  made  have  remained 
in  the  same  condition,  substantially,  in  which  they  were  left  when  work 
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suspendL'd  iu  May,  1885.    Kaft  uavigation  has  been  materially 
iCfited  by  the  work  done.    I  a^m  informed  that  the  cost  of  transporting 
iber  down  the  Salkiebatebie  is  now  from  33  to  50  per  cent,  less  than 
merly  on  account  of  the  improvements  made  by  the  Government. 
JLa  view  of  the  favorable  results  heretofore  obtained  it  is  recommended 
At  the  funds  necessary  for  completing  the  existing  project  be  supplied. 
An  additional  appropriation  of  $10,000  is  needed  for  the  purpose. 
Since  the  adoption  of  the  present  plan  of  improvement  the  following 
Appropriations  have  been  made: 

By  act  of  Congress  passed  August  2,  1882 $5,000 

By  act  of  Cougress  approved  July  5, 1884 3,000 

Total 8,000 

The  total  expend! tnres  to  Jane  30,  1886,  were  $7,924.17. 

This  work  is  located  in  the  collection  district  of  Charleston,  S.  C. 

Beaufort  is  the  nearest  port  of  entry. 

Money  statement 

July  1,  1885,  amount  available $141  10 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  lfc85 65  27 

July  1,  1886,  amount  available 75  83 

Amount  appropriated  by  act  approved  August  5, 1886 2, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 2, 075  83 

{Amount  (estimated)  required  for  completion  of  existing  project 8, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      8, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


M6. 
IMPROVEMENT  OF  SAVANNAH  HARBOB  AND  BIVEE,  GEOBGIA. 

Operations  for  improving  Savannah  Harbor  and  Biver,  Georgia,  dar* 
iug  the  past  fiscal  year  were  conducted  in  conformity  with  the  enlarged 
project  based  upon  an  examination  made  in  compliance  with  sec^on 
3  ef  the  river  and  harbor  act,  approved  March  3, 1881.  It  was  provided 
in  that  section  that  an  examination  or  survey,  or  both,  with  estimates  of 
cost  of  improvement  proper  should  be  made  in  the  Savannah  Eiver  to 
increase  the  depth  of  water  in  said  river  and  harbor,  from  the  bar  up  to 
the  city,  to  22  feet,  and  to  make  an  estimate  of  the  cost  of  widening  the 
channel  of  the  Savannah  Eiver  opposite  the  city  to  GOO  feet,  of  uniform 
depth  with  the  balance  of  the  channel. 

My  report  of  this  examination,  dated  January  IG,  1882,  is  found  in  the 
Annual  Eeport  of  the  Chief  of  Engineers,  1882,  as  part  of  Appendix  J  4, 
and  is  printed  as  Senate  Ex.  Doc.  No.  19,  Forty-seventh  Congress,  first 
session. 

During  the  two  years  preceding  the  autumn  of  1873,  Congress  had 
appropriated  the  aggregate  sum  of  $100,000  for  improving  the  river 
below  the  city  of  Savannah,  which  was  expended  mainly  in  removing 
wrecks,  cribs,  and  other  obstructions. 

By  act  approved  February  27, 1874,  the  sum  of  $193,132.96  was  appro- 
priated for  the  relief  of  Mr.  Henry  S.  Wells  for  work  done  by  him  in 
removing  wrecks,  cribs,  &c.,  under  contracts  with  the  Treasury  Depart- 
•^Ant  of  May  1  and  July  5, 1886. 
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PLAN  OF  IMPROVEMENT. 

The  project  under  which  operations  have  lately  been  carried  on  is  an 
enlargement  of  two  previous  projects,  dated  August  28, 1873,  and  March 
19, 1879,  respectively.  These  two  projects  embraced  the  following  gen- 
eral details  of  work : 

Widening  the  water-way  at  the  city  front. 

Deepening,  widening,  and  straightening  the  channel  by  dredging  at 
various  points  below  the  city  to  the  vicinity  of  Tybee  Eoads. 

A  dam  at  the  Cross  Tides,  4  miles  above  the  city. 

A  short  bulkhead  on  the  Hutchinson  Island  side,  opposite  the  upper 
part  of  the  city. 

Adopting  the  north  channel  of  the  Savannah  Eiver  for  final  improve- 
ment, in  preference  to  the  south  channel,  from  the  head  of  Elba  Island, 
to  the  head  of  Long  Island,  which  required  the  construction  of  a  low 
dam  across  the  upper  end  of  the  south  channel,  closing  the  lateral 
channels  connecting  the  north  channel  with  the  south  channel,  from 
Elba  Island  to  Gockspur  Island,  and  some  shore  protection.  Such  land 
along  the  water-front  on  Hutchinson's  Island  and  Fig  Island,  opposite 
the  city  of  Savannah,  as  might  be  needed  in  widening  the  channel-way 
at  these  localities  .was  to  be  purchased. 

The  enlarged  project  embraced  in  my  report  of  January  16, 1882,  com- 
prised in  substance  the  features  of  the  two  previous  plans,  and  provided 
in  addition  for  a  number  of  works,  chiefly  wing-dams,  that  are  consid- 
ered to  be  necessary  for  the  further  improvement  of  the  channel  of  nav- 
igation from  Tybee  Eoads  to  the  city  of  Savannah,  with  a  view  of  render- 
ing the  improvement  practically  permanent.  For  the  details  of  this 
project  I  beg  leave  to  ref^r  to  my  annual  report  for  the  year  ending  June 
30,1882. 

The  total  cost  of  the  improvement  according  to  the  enlarged  project 
of  January  16, 1882,  was  estimated  at  $730,000,  in  addition  to  the  sum 
of  $482,000  appropriated  previous  to  that  date. 

OPERATIONS  PREVIOUS  TO  JUNE  30,  1885. 

At  Cross  Tides,  4  miles  above  the  city  of  Savannah,  a  dam  was  con- 
^t^ucted,  formed  of  brush  mattresses  and  riprap-stone.  It  is  designed 
^o  reduce  the  volume  of  water  diverted  down  Back  Eiver  and  to  increase 
^he  ebb  flow  in  Front  Eiver  past  the  city  front  where  it  is  most  needed 
^r  navigation.  The  work  crosses  the  arm  connecting  Front  and  Back 
River  and  extends  from  Argyle  Island  to  Hutchinson's  Island,  joining 
^he  rice  dikes  at  either  end.  The  low- water  width  of  the  river  is  here 
'^t>0  feet;  the  whole  length  of  the  dam,  from  dike  to  dike,  1,025  feet. 

This  structure  was  commenced  in  December,  1878.  In  June,  1882,  it 
bad  reached  a  height  of  3  feet  above  the  level  of  mean  low  water,  but 
considerable  settlement  subsequently  occurred  at  points  where  the  over- 
poiir  of  water  produced  damaging  scour.  To  secure  the  stability  of  the 
work  an  apron  of  log  mattresses,  loaded  with  broken  stone,  was  placed 
along  its  base  and  the  dara  was  raised  to  the  level  of  mean  high  water 
by  the  use  of  brush  fascines  and  riprap-stone. 

About  70  linear  feet  of  the  old  King's  Island  crib  jetty,  near  the  .cross- 
tides,  was  removed  to  facilitate  the  flow  of  water  into  Front  Kiver. 

Between  King's  Island  and  Hutchinson's  Island  and  lower  down  the 
Front  Eiver  (or  Savannah  liiver  proper)  to  the  city  of  Savannah,  sand 
and  mud  aggregating  about  96,500  cubic  yards  were  removed  by  dredg- 
ing to  aid  the  inflow  of  the  tide. 


was  removed  by  dredgiDg  from  the  new  cliaDiiel  at "  The  Wrecks." 
viously  about  142,000  cubic  yards  bad  been  removed  from  the  oli 
Islaod  ChaDi)e],the  improvemeDt  of  which  was  abaodoned  iu  IS 
recommended  io  mv  letter  to  the  Chief  of  Engineers,  dated  Ma 
1875. 

A  traiuing-wall,  known  as  Fig  Island  jetty,  was  built  for  a  leaf 
about  C,000  feet  eastward,  or  down-stream,  from  a  point  a  little  i 
the  lower  end  of  Fig  Island,  with  which  it  is  connected  by  a  return 
160  feet  iu  length.  The  jetty  runs  about  parallel  to  the  right  ha 
the  river ;  its  down-stream  eod  rests  in  15  feet  water  at  mean  Io\i 
The  work  was  built  with  alternate  courses  of  log  and  brush  matt 
and  riprap-stone,  and  is  provided  on  its  channel  side  with  eleven 
spurs  of  similar  construction  placed  at  right  angles  to  the  axis  o 
Wrecks  Channel.  The  heads  of  the  spurs  are  so  aligned  that  th 
water  width  of  the  water-way  increases  from  680  feet  at  the  uppe 
to  740  feet  at  the  lowest. 

The  jetty  was  originally  built  up  to  a  height  of  2  or  3  feet  abo' 
level  of  mean  low  water,  but  the  cro8H-currei:ts  producing  scoa 
corresDpnding  settlement  at  various  points,  its  crest  was,  for  abou 
thirds  of  its  length,  brought  up  with  brifth  fascines  and  broken  st 
0  feet  above  the  low-water  level. 

For  better  regulating  the  ebb  How  from  Front  Eiver  into  the  cl 
at  The  Wrecks  a  spur  jetty  was  built  about  4S0  feet  above  the 
end  of  Fig  Island  Jetty- 
Two  dams,  numbered  5  and  Hi  respeotirely,  were  built  to  elo 
teral  channels  to  the  northwest  and  southeast  of  Barnwell's  Island, 
site  Fort  Oglethorpe.  They  rise  from  li  to  0  feet  above  the  le 
mean  low  water,  and  are  designed  to  increase  the  How  of  water 
main  channel  abreast  of  the  head  of  Elba  Islaud. 

A  submerged  dam  was  constructed  across  the  south  channel 
vannah  Biver  a  short  distance  below  the  head  of  Elba  Island.  S 
tially  closing  this  branch  it  was  designed  to  promote  the  ebb  flow 
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Considerable  work  was  done  toward  improving  the  north  channel  from 
Iba  Island  to  the  mouth  of  the  river,  with  a  view  of  deepening  the 
isballow  reaches  at  different  places  where  the  water-ways  were  of  ex- 
essive  width.    These  shoals  are  found  at  the  crossings  where  the  nav- 
igable channel  or  main  line  of  currents  is  deflected  from  one  bank  to  the 
pposite  one. 

The  first  of  these  crossings,  in  going  down  the  stream,  is  known  as 
the  Upper  Flats.  They  extend  from  the  lower  end  of  Spirit  Island  to 
the  deep  water-way  abreast  of  the  middle  and  lower  north  shore  of 
Elba  Island.  While  in  the  deep  water-way  just  above,  between  Spirit 
Island  and  the  South  Carolina  shore,  the  widths  of  the  Savannah  Eiver 
Tary  between  1,100  and  1,200  feet,  they  increase  to  over  4,000  feet  in 
the  middle  portion  of  the  reach  occupied  by  the  Upper  Flats. 

Three  pairs  of  wing-dams  were  built  here,  those  of  each  pair  placed 
opposite  to  each  other,  leaving  open  a  channel  of  the  desired  width  be- 
tween their  heads.  The  first  (upper)  pair,  Nos.  4  and  23,  contract  the 
water-way  at  the  easterly  end  of  the  passage  between  Spirit  Island  and 
the  main  shore  of  South  Carolina.  The  next  pair  (Nos.  6  and  25)  is 
built  800  yards  lower  down ;  and  about  the  same  distance  further  down 
a  third  pair  (Nos.  10  and  27)  was  constructed. 

These  dams  rest  with  their  inner  ends  upon  the  shores  from  which 
they  spring,  except  Ko.27,  on  the  nortbrside  of  the  ship-channel,  where 
a  gap  of  about  500  yards  width  was  left  between  dam  and  shore.  The 
width  of  the  water-way  left  open  between  the  heads  of  the  dams  is 
1,044  feet  at  the  upper  pair  and  1,200  feet  at  the  lower. 

The  next  shallow  crossing  improved  is  nam^d  "  Lower  Flats,"  or  Cab- 
bage-Tree Crossing.  This  reach  separates  the  deep  pool  at  the  lower 
end  of  Elba  Island  from  the  deep  waters  of  the  anchorage  on  the  op- 
posite shore,  in  the  vicinity  of  Venus  Point,  Jones  Island.  At  the  upper 
end  of  this  crossing  the  river  has  a  width  -of  over  2,400  feet ;  by  the 
construction  of  a  pair  of  wing-dams  (Nos.  14  and  29)  the  water-way  be- 
tween them  was  reduced  to  1 ,250  feet.  At  the  lower  end  of  the  cross- 
ing a  single  wing-dam  (No.  13)  was  placed,  but  not  completed ;  its  shore- 
end  rests  upon  the  lower  end  of  Island  One  and  Two ;  it  leaves  a  pas- 
sage of  1,250  feet  between  its  head  and  the  opposite  shore  of  Jones  Isl- 
and. 

The  third  crossing  is  named  Long  Island  Crossing,  a  reach  of  deficient 
depth  of  water  extending  from  the  lower  end  of  the  anchorage  grounds 
off  Venus  Point  across  the  river  to  the  deep  waters  abreast  of  the  lower 
half  of  Long  Island.  For  the  improvement  of  this  crossing  wing-dams 
Nos.  26  and  33  were  built ;  they  reduce  the  original  width  of  the  water- 
way of  3,100  feet  to  1,300  feet.  These  two  works,  at  the  close  of  the 
previous  fiscal  year,  June  30, 1885,  had  settled  in  a  few  places  from  4  to 
6  feet. 

At  the  mouth  of  the  river  the  existing  ship  channel  passes  between 
Cockspur  Island,  on  the  south,  and  the  shoal  known  as  Oyster  Bed, 
partly  bared  at  high  water,  on  the  north,  the  channel  being  located  near 
the  latter.  There  is  a  wide  expanse  of  water  to  the  north  of  Oyster 
Bed  Shoal,  between  it  and  Turtle  Island,  for  the  greater  part  shallow, 
but  quite  deep  near  the  shoal  where  the  now  abandoned  northerly  chan- 
nel of  entrance  was  located.  As  very  strong  ebb  currents  were  observed 
to  continue  to  set  in  that  direction,  diverting  water  to  the  detriment  of 
the  channel  selected  for  improvement  south  of  the  Oyster  Bed,  a  clos- 
ing-dam (No.  31)  was  commenced  in  May,  1885.  It  is  designed  to  extend 
it  from  a  point  on  the  westerly  shore  of  the  Oyster  Bed,  between  the 
Quarantine  Station  and  the  Oyster  Bed  (red  light)  Beacon,  northwest  to 
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a  southerly  point  of  Turtle  Island.  From  that  portion  of  the  river 
known  as  **The  Obstructions,"  at  the  head  of  Elba  Island  down  to 
Tybee  Knoll,  northeast  of  Fort  Pulaski,  551,255  cubic  yards  of  material 
were  removed  by  dredging  prior  to  June  30, 1885. 

In  addition  to  the  work  described  above,  a  number  of  wrecks  of  large 
vessels  and  fragments  of  wrecks,  as  well  as  piles  and  other  obstruc- 
tions pla<5ed  in  the  river  during  the  late  civil  war,  were  taken  from  the 
ship-channel. 

It  is  estimated  that  from  December,  1878,  when  work  on  the  dams 
was  commenced — at  Cross  Tides — to  June  30, 1885,  the  following  quan- 
tities of  material  have  entered  into  the  construction  of  wing-dams,  clos- 
ing-dams, and  jetties : 

Log  and  brush  mattresses,  avera^iDg  18  inches  in  thickness,  280^111  square  yards; 
brushwood  fascines  and  brushwood  mattresses,  18,2;$0  cubic  yards;  riprap  stone,  60,105 
cubic  yards. 

The  aggregate  length  of  all  kinds  of  dams  built  during  the  period 
mentioned  was  29,320  feet,  viz: 

Feet. 

Closin^-dam  at  Cross  Tides 1,025 

Wing-dams  Nos.  1, 2,  and  3,  at  Garden  Bank  Shoal 900 

Wing-dam,  Front  River  below  Garden  Bank  Sboal 225 

Fig  Island  Jetty  (6,000  feet)  with  11  spurs:  total 7,600 

Closing-dams  Kos.  5  and  11^,  Barnwell's  Island 1,200 

Submerged  dam,  Sonth  Channel 1,460 

Wing-dam  No.  1 5,  below  channel  at  The  Obstructions 880 

Three  closing-dams  (Philbrick's  Cut,  Big  Gap,  and  Dutch  Gap) ;  total 3, 250 

Wing-dams  Nos.  4,  6,  10,  2:i,  25,  and  27,  Upper  Flats ;  total 5, 080 

Wing-dams  Nos.  13,  14,  and  29,  Lower  Flats;  total •. 3,000 

Wing-dams  Nos.  26  and  33,  Long  Island  Crossing ;  total 2, 100 

Closing-dalm,  Oyster  Bed  Shoal  No  31 2,600 

Total 29,320 

On  June  30, 1885,  several  of  the  above  specified  structures  still  re- 
quired more  or  less  additional  work,  some  of  them  not  having  been  com- 
pleted according  to  the  designs,  and  others  requiring  repairs.  Wing- 
dam  No.  13  had  not  yet  reached  the  contemplated  height^  and  closing 
dam  No.  31  was  unfinished,  both  as  to  height  and  length.  Cross  Tides 
Dam,  Fig  Island  jettj,  the  closing  dam  at  Philbrick's  Cut,  and  some  of 
the  wing-dams  at  the  Upper  Flats  had  settled  in  places,  and  required 
to  have  their  crests  brought  up  to  the  proper  level. 

The  total  expenditures  to  June  30,  1885,  for  the  works  above  de- 
scribed were  $831,614.40. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886. 

On  July  1, 1885,  a  balance  amounting  to  $50,385.60  was  available  for 
continuing  the  improvement. 

Work  upon  the  dams  was  continued  and  dredging  was  resumed 
under  the  existing  contracts,  the  details  of  which  were  given  in  my  last 
annual  report. 

The  work  of  construction  was  confined  chiefly  to  Dam  No.  31,  at  Oys- 
ter Bed  Shoal.  That  portion  of  the  dam  which  occupied  comparatively 
deep  water,  crossing  the  westerly  end  or  entrance  of  the  abandoned 
north  channel  and  extending  about  1,600  feet  northwesterly  from  the 
shore  end  on  the  shoal,  was  raised  to  about  the  level  of  mean  low  water — 
an  increase  in  height  equal  to  3  to  4  feet  compared  with  the  average 
elevation  of  the  top  of  this  part  of  the  dam  at  the  close  of  the  previous 
fiscal  year.    The  mean  depth  of  the  water  at  low  tide  along  this  section 


APPENDIX  M — REPORT  OF  GENERAL  GILLMORE.     1091 

of  the  work  while  being  laid  was  9  feet,  with  maximum  depth  of  14 
feet  in  the  immediate  vicinity  of  the  Oyster  Bed. 

Cross  Tides  Dam,  the  central  portion  of  which  was  washed  out  to  the 
level  of  low  water,  was  repaired  during  the  first  months  of  the  fiscal  year, 
^nd  its  crest  raised  to  the  level  of  high  water.  Other  damages  caused 
by  a  cyclone  occurring  on  October  11, 1885,  were  likewise  repaired,  rip- 
rap-stone, taken  from  other  dams  where  it  could  be  temporarily  spared 
"cvithout  detriment,  being  used  for  the  purpose. 

The  closure-dams  atPhilbrick's  Gut  and  Big  Gap,  which  had  settled  at 
some  points,  were  again  brought  up  to  the  level  of  mean  high  water, 
nniformly  with  the  other  portions  of  their  respective  crests. 

The  work  of  raising  the  crest  of  Fig  Island  jetty  to  a  uniform  height 
of  about  5  feet  above  mean  low  tide  was  finished.  Wing-dams  Nos. 
6j  25,  and  27,  which,  as  I  stated  in  my  last  annual  report,  had  settled 
at  several  points,  had  their  sunken  crests  brought  up  with  brush  fascines 
^nd  riprap-stone  to  an  even  level.  Wing-dams  Nos.  26  and  33,  Long 
Island  Crossing,  which,  as  already  stated,  had  settled  somewhat,  were 
in  a  similar  manner  raised  to  an  even  crest. 

Operations  under  Mr.Gaynor's  contract  terminated  September,  1885. 
From  July  1, 1885,  to  the  close  of  operations,  12,043  square  yards  of  log- 
and-brush  mattresses,  4,044  cubic  yards  of  brushwood  mattresses  and 
fascines,  and  4,526  cubic  yards  of  riprap-stone  were  used  in  the  work. 

Between  July  1  and  October  6, 1885,  when  work  under  Mr.  Boss'  con- 
tract was  closed,  38,474  cubic  yards  of  sand  and  mud  were  dredged 
from  the  several  reaches  between  the  city  of  Savannah  and  the  upper 
•end  of  Long  Island,  a  distance  of  8^  miles.  The  amounts  dredged  from 
the  several  portions  of  thcT  channel  were  as  follows :  , 

Cabio  yards. 

From  Garden  Bank  Shoal 4,954 

From  the  channel  at  The  Wrecks 20,531 

From  the  channel  at  The  Obstructions 3, 134 

From  the  channel  at  Upper  Flats 1,688 

From  the  channel  at  Lower  Flats 8, 167 

Total 38,474 

Surveys^  d:c. — Besides  local  surveys  and  examinations  made  during 
the  progress  of  the  above  operations,  a  line  of  levels  in  connection  with 
tide-gauga  observations,  extending  from  the  Cross  Tides  to  Fort  Pulaski 
was  commenced  and  completed. 

Parties  owning  rice-lands  upon  the  upper  portion  of  Hutchinson's 
Island  having  preferred  claims  for  damages  thereto,  alleged  to  have 
been  caused  by  the  elevation  of  the  low.-water  level  of  Front  Eiver  in 
consequence  of  the  construction  of  the  dam  at  Gross  Tides,  a  series  of 
tidal  observations  was  made  in  the  vicinity,  and  a  special  report  on  the 
subject  was  submitted  to  the  Chief  of  Engineers  under  date  of  April  29, 
1886. 

CONDITION  AND  EFFECTS  OP  THE  WOEK. 

Cross  Tides  Dam. — On  June  30,  1885,  the  crest  of  this  dam  had  been 
brought  up  to  the  level  of  mean  high  water.  Unequal  settlement  and 
a  cylone  on  October  11, 1885,  caused  slight  local  breaks,  which  were  re- 
paired. Lately  two  other  breaks  have  occurred  of  an  aggregate  length 
of  about  300  feet,  lowering  the  crest  to  from  1  to  9  feet.  This  lowering 
is  not  due  to  settling  alone;  a  great  deal  of  stone  is  habitually  thrown 
off  the  work  by  fishermen  and  others  to  secure  a  shorter  route  from 
Back  Eiver  to  the  city  of  Savannah.    It  is  also  possible  that  the  press- 
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nre  of  water  at  low  tide,  at  which  period  since  the  practical  complex 
tion  of  the  dam,  the  water  stands  very  nearly  3  feet  higher  on  the  up- 
stream than  on  the  down-stream  side,  may  have  a  damaging  efifect.  The 
deep-water  pockets  above  and  below  the  dam,  referred  to  in  previous 
reports,  have  gained  somewhat  in  depth  during  the  past  fiscal  year. 

In  front  of  Savannah  City. — Some  shoaling  has  occurred  during  the 
year  opposite  West  Broad  street,  but  there  is  still  a  practicable  channel 
of  21  feet  depth,  at  mean  high  water.  The  channel  at  Garden  Bank 
Shoal  has  also  slightly  shoaled ;  the  least  high-water  sounding  is  now 
19.4  feet.  Much  of  the  dredging  periodically  required  at  these  places 
is  rendered  necessary  by  the  large  volumes  of  sand  that  are  washed 
from  the  city  streets  into  the  stream  at  every  rain-storm.  The  Garden 
Bank  wing-dams  are  in  good  order. 

Channel  at  The  Wrecks, — ^The  cyclone  of  August  25, 1885,  did  some 
damage  to  the  Fig  Island  jetty,  carrying  off  stone  and  brush  at  several 
points,  but  generally  the  dam  has  maintained  its  crest  at  the  proper 
height.  Silt  continues  to  be  deposited  between  the  short  spurs  on  the 
channel-side,  as  expected  and  desired. 

The  least  practicable  mean  high-water  depth  in  the  channel  at  The 
Wrecks  is  now  21.1  feet,  a  gain  of  1  foot  during  the  year.  Some  shoal- 
ing occurs  occasionally  at  the  loiver  end  of  the  channel.  It  is  expected 
that  this  defect  can  be  permanently  remedied  by  an  extension  of  Fig 
Island  jetty  and  by  some  dredging. 

Channel  at  The  Ohstructions.-^The^  shoal  at  The  Obstructions  wad 
lowered  more  than  1  foot  during  the  year.  The  least  available  depth 
of  thCiChannel  is  at  present  20.9  feet  at  n^ean  high  tide.  As  suggested 
in  my  last  annual  report,  it  is  anticipated  that  the  submerged  dam 
near  the  entrance  of  and  across  the  South  Channel  will  have  to  be  raised 
higher  in  order  to  increase  the  volume  of  ebb-flow  over  this  shoal  and 
keep  it  down  by  scour.  Wing-dam  No.  15,  near  the  lower  end  of  the 
channel,  remains  in  good  condition. 

Upper  Flats. — The  improved  mean  high- water  depth  of  22  feet  of  the 
channel  at  the  crossing  has  been  well  maintained,  except  at  the  lower 
end,  between  Wing-dams  Nos.  10  and  27,  where  the  depth  is  six-tenths 
of  a  foot  less.  The  wing-dams  built  for  improving  this,  reach  are  in 
good  order. 

Lower  Flats, — The  channel  here  is  at  present  1  foot  deeper  than  on 
June  30, 1885 ;  it«  least  mean  high-water  depth  is  now  21.5  feet.  Wing- 
dams  Nos.  14  and  29  were  injured  by  the  cyclone  in  August,  1885.  No 
repairs  could  be  made  for  want  of  funds.    Dam  No.  13  is  still  unfinished. 

Long  Island  Crossing. — ^The  two  wing-dams,  Nos.  26  and  33,  built 
during  the  previous  fiscal  year,  were  damaged  by  the  August  cyclone  \ 
their  crests  were  considerably  lowered,  from  one  to  three  courses  of  mat- 
tresses and  riprap-stone  having  been  carried  away.  It  has  not  been 
possible  to  make  any  repairs.  Probably,  owing  to  the  condition  of 
these  works,  the  channel  of  the  crossing,  which  had  already  attained  a 
mean  high-water  depth  of  22  feet,  has  shoaled  to  some  extent  on  a 
length  of  about  4,000  feet,  where  there  is  at  present  a  minimum  depth 
of  from  20  to  20.5  feet.  In  order  to  re-establish  the  required  depth  of  22 
feet  it  is  deemed  advisable  notonlytorejikir  both  wing-dams,  but  also  to 
build  a  third  one,  projecting  from  a  point  near  the  eastern  end  of  Jones 
Island,  a  work  which  is  included  in  the  enlarged  project  in  my  report 
of  January  16,  1882. 

Mouth  of  rirer.--Dam  No.  31,  at  Oyster  Bed  Shoal,  is  still  unfinished. 
It  was  seriously  injured  by  the  cyclone  of  August,  1885,  but  the  dam. 
ages  were  partially  repaired.    Its  crest  is  almost  uniformly  at  the  level 
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of  mean  low  wator.  The  channel  southwest  of  Oyster  Bed  Beacon, 
which  heretofore  has  always  shown  a  tendency  to  shoal,  has  deepened 
3  or  4  feet  during  the  past  year;  it  has  now,  every  where,  depths  ex- 
ceeding 22  feet  at  mean  high  water.  This  result  may  safely  be  ascribed 
to  the  effect  of  Dam  No.  81,  the  completion  of  which  will  undoubtedly 
render  the  present  favorable  condition  of  the  channel  permanent. 

Closing  dams. — The  several  existing  closing-dams  below  the  city  of 
Savannah  are  all  in  good  order.  A  small  gap  has  been  left  in  the  dam 
at  Philbrick's  Gut  and  one  in  Big  Gap  Dam  for  the  passage  of  small 
boats. 

While  it  is  regretted  that  for  want  of  an  appropriation  in  1885  greater 
progress  could  not  be  made  during  the  past  fiscal  year,  it  having  been 
impracticable  even  to  repair  many  of  the  damages  caused  by  the  storm 
in  August  last,  it  can,  nevertheless,  be  stated  that  the  river  is  in  aa  ex- 
cellent condition.  During  last  year  several  vessels  of  over  20  feet 
draught  have  passed  from  the  city  to  the  sea  and  from  the  sea  to  the 
city,  on  a  single  tide.  In  one  instance  a  vessel  drawing  20  feet  9  inches 
was  brought  in.  This  had  never  been  accomplished  before.  From  the 
record  of  draughts  appended  to  the  accompanying  report  of  my  assist- 
ant, First  Lieut.  O.  M.  Carter,  Corps  of  Engineers,  it  is  seen  that  from 
1872  to  the  present  time  the  available  depth  in  the  navigable  channel 
has  increased  3  to  3.5  feet.  As  a  matter  of  fact  all  this  increase  has 
tal^en  place  within  the  last  five  or  six  years,  while  the  work  of  con- 
structing wing-dams  and  closing-dams'has  been  in  progress. 

The  importance  of  the  city  of  Savannah  as  a  commercial  port  seems 
to  have  been  amply  recognized  by  Congress  through  liberal  appropria- 
tions heretofore  made  for  improving  the  river  and  harbor.  In  view  of 
the  very  favorable  results  already  obtained  I  earnestly  recommend  that 
the  funds  required  for  completing  the  improvements  in  accordance  with 
the  approved  plan  may  be  promptly  provided. 

As  soon  as  an  appropriation  for  this  object  is  made  available  it  is 
proposed  to  expend  it  in  repairing  the  damages  caused  by  the  late  cy- 
clone ;  in  completing  the  long  dam  at  Oyster  Bed  Shoal ;  raising  and 
strengthening  Cross  Tides  Dam  where  necessary ;  building  a  new  wing-  < 
dam  from  the  lower  end  of  Jones  Island,  and  in  dredging  at  points 
where  it  may  be  required. 

This  work  is  located  in  the  collection  district  of  Savannah,  Ga.,  at  the  port  of  entry. 
Aniount  of  duties  coUected  in  1885,  $45,132.40. 

Since  the  works  of  improvement  were  commenced  the  following  ap- 
propriations have  been  made : 

By  act  of  Congress  approved  June  23,  1874 $50,000 

By  act  of  Congress  approved  March  3,  1875 70,000 

By  act  of  Congress  approved  Aagnst  14,  1876 62, 000 

By  act  of  Congress  approved  June  18,  1878 70,000 

By  actofCongre8saj^provedMarch2,  1879 100,000 

By  act  of  Congress  approved  Jnne  14, 1880 65*000 

By  act  of  Congress  approved  March  3,  1881 65,000 

By  act  of  Congress  passed  August  2,  1882 200,000 

By  act  of  Congress  approved  July  5,  1884 200,000 

Total ^ 882,000 

The  total  expenditures  to  June  30,  1886,  were  $879,056.10. 

To  complete  the  work  of  improving  Savannah  Harbor  and  River, 
Creorgia,  in  accordance  with  the  approved  project,  dated  January  16^ 
1882,  there  will  be  required  the  additional  sum  of  $330,000. 


\ 
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The  following  drawings  and  papers  are  transmitted  herewith,  viz : 

Sheet  I.  Chart  Bhowing  TV'orks  constructed  between  Fjg  Island  and  Elba  Island  to- 
June  30, 1886. 

Sheet  II.  Chart  showing  works  constructed  between  Elba  Island  and  Cookspur 
Island  to  June  30,  1881. 

Report  of  First  Lieut.  O.  M.  Carter,  Corps  of  Engineers,  with  commercial  statistics- 
of  the  port. 

Money  statement. 

July  1, 188ft,  amount  available $50,385  00- 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabiUties  outstanding  July  1, 1885 $47,168  21 

July  1,  18b6,  outstanding  liabiUties 273  49 

47, 441  70 

July  1,  1886,  amount  available 2,943  9d 

Amount  appropriated  by  act  approved  August  5, 1886 150, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 152, 943  90 

'Amount  (estimated)  required  for  completion  of  existing  project 180, 000  OO 

Amount  that  can  be  pro^t ably  expended  in  fiscal  year  en^og  June  30,1888  180, 000  OO 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  op  lieutenant  o.  m.  carter,  corps  op  engineers. 

United  States  Engineer  Ofpice, 

Savannah,  Ga.,  June  30,  1886. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  im- 
proving the  harbor  at  Savannah,  Ga.,  during  the  fiscal  year  ending  this  dat«. 

The  work  of  constructing  wing-dams  was  continued  under  the  contract  in  force  at 
the  beginning  of  the  year,  until  September,  1885. 

Dredging,  which  had  been  temporarily  suspended,  prior  to  the  close  of  last  year, 
was  resumed  in  August,  and  was  continued  until  October,  whon  operations  were  sus- 
pended from  lack  of  funds.  During  the  year  an  accurate  line  of  levels  was  run  from 
■  Cross  Tides  to  Fort  Pulaski,  for  use  in"  the  further  study  and  improvement  of  the 
river.  All  existing  works  were  examined  during  the  present  month  in  order  to  deter-' 
mine  their  condition.  The  adjacent  channels  were  also  carefully  sounded  out  during 
,  the  same  period. 

CROSS  TIDES  DAM. 

At  the  close  of  the  last  fiscal  year  the  crest  of  this  dam  was  at  the  level  of  mean 
high  water,  the  work  of  bringmg  it  to  this  height  having  been  done  as  explained  in 
my  report  for  1885. 

Several  slisht  breaks  took  place  in  the  dam  during  the  year  caused  by  the  unequal 
settlement  of  the  log-mattress  foundation.  These  breaks  were  repaired  from  time  ta 
time  by  using  brush  fascines  and  stone.  Experience  has  shown  that  riprap  stone 
of  the  size  called  for  by  the  specifications  will  not  hold  here  above  mean  low  water,^ 
but  very  good  results  were  obtained  by  building  the  stone  into  a  sort  of  dry  masonry 
wall.  Even  this  has  not  held  durine  the  entire  year.  A  great  deal  of  stone  has  been 
thrown  off  the  dam  by  fishermen  and  others  interested  in  securing  a  short  water  route 
from  the  Back  River  to  Savannah,  and  these  small  breaks  have  rapidly  enlarged  uu- 
der  the  pressure  of  the  head  of  water  at  the  dam. 

Gauge-readings  taken  in  January  and  February  of  this  vear  show  a  difference, 
in  the  mean  low-water  levels  above  and  below  the  dam,  of  2.9  teet.  In  time  of  freshets 
this  difference  is  greater.  There  are  at  present^  two  breaks  near  the  middle  of  the 
dam,  one  of  which  is  225  feet  long  and  from  3  feet  above  to  3  feet  below  mean  low 
water ;  while  th^  other  is  70  feet  long  and  from  1  to  5  feet  above  mean  low  water. 
The  crest  of  the  rest  of  the  dam  has  not  changed  since  last  year's  report.  The  deep- 
water  pockets  above  and  below  the  dam  have  deepened  somewhat  during  the  year 
but  their  areas  have  not  materially  enlarged. 

UPPER  RICE-MILL. 

No  work  was  done  bore  during  the  year.    Two  small  shoals  have  formed  in  the  cban- 
uelf  ja6t  above  the  foot  of  West  Broad  streefc,  the  least  mean  high-water  sounding,  over 
which  is  20,5  feet.    There  is  still  a  practicable  channel,  however,  which  is  21  feet 
deep  at  the  same  stage.    A  shoaling  of  1  toot  \iaa  \.«b)jL«i\x  ^V^^^  here  during  the  year. 
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'  OAJIDEN  BANK  SHOAL. 

The  'wiDff-dams  at  this  point  are  In  good  condition.  The  shoalinc:  opposite  the  en- 
trance of  the  discharge-pipe  from  the  ^as-T^orks,  mentioned  in  my  last  year's  report, 
continued,  and  in  August.  4,953.89  cubic  yards  were  dredged  from  the  channel  in  this 
locality.  The  length  of  tne  shoal  is  about  the  same  as  at  the  close  of  the  last  fiscal 
year,  but  the  channel  defined  by  the  12-foot  mean  low-water  curves  has  narrowed 
somewhat  during  the  year.  The  least  mean  high- water  sounding  in  the  channel  is 
now  19.4  feet,  a  shoaling  of  six-tenths  of  a  foot  having  taken  place  since  the  close  of 
last  year,  llhere  are  lumps  near  the  channel,  however,  on  which  the  high- water 
depth  is  only  18  feet,  and  dredging  will  soon  be  imperatively  necessary  at  this  locality. 
Large  volumes  of  sand  are  washed  from  the  city  streets  into  the  channel  here  at  every 
rain  storm,  and  it  will  be  difficult  to  keep  this  shoal  removed  as  long  as  this  is  allowed 
to  continue. 

WBECK8  CHANNEL. 

During  the  months  of  July  and  August  work  on  the  Fig  Island  jetty  was  continued 
and  its  crest  brought  up  to  about  5  feet  above  mean  low  water.  In  the  cyclone  of 
August  25  some  damage  was  done  to  that  portion  of  the  jetty  between  spurs  10  and  11. 
The  rest  of  the  jetty  is  in  good  condition,  with  the  exception  of  a  few  gaps  between 
^purs  1  and  4,  which  were  caused  by  the  tearing  out  by  unknown  parties  of  stone  and 
brush  to  make  room  for  the  passage  of  small  bouts.  The  general  crest  of  the  jetty 
has  not  changed.  The  silting  up  between  the  spurs  and  along  the  north  side  of  the 
jetty  still  continues,  but  the  growth  of  marsh-grass  does  not  seem  to  have  advanced 
any  since  my  last  report.  The  least  mean  high- water  sounding  in  this  channel  is  now 
21.1  feet,  a  deepening  of  1  foot  during  the  year.  Some  shoaling  has  taken  place  near 
buoy  No.  14,  at  the  lower  end  of  the  channel,  which  indicates  the  necessity  for  the 
further  extension  of  the  Fig  Island  jetty. 

OBSTRUCTIONS. 

Wing-dam  No.  15  is  in  good  condition.  A  cut  45  feet  wide  was  made  in  September, 
to  connect  the  15-foot  mean  low- water  pools  above  and  below  this  shoal.  The  mate- 
rial removed  was  coarse  sand.  From  causes  mentioned  in  my  last  year's  report-  some 
slight  fthoaling  has  taken  place  since  this  dredging  was  done.  The  last  mean  high- 
water  sounding  over  this  shoal  is  at  present  20.9  feet,  which  is  1.1  foot  more  than  &t 
the  close  of  the  last  fiscal  year. 

UPPER  FLATS. 

Win^-dams  Nos.  4  and  23  have  not  changed  since  last  year's  report.  The  i^aps  ex- 
i<(ting  in  Nos.  6  and  25,  at  the  clo^e  of  last  year,  were  filled  with  brush  fascines  and 
stone  and  both  dams  brought  to  an  even  crest.  They  are  now  in  good  condition.  No.  27, 
which  had  settled  slightly  in  one  or  two  places,  was  repaired  by  redistributing  the  btone 
on  its  crest.  Both  it  and  No.  10  are  in  good  condition  and  neither  shows  any  sign  of 
settlement.  The  width  and  depth  of  the  channel  at  this  crossing  have  been  well 
'maintained,  and  no  shoaling  has  taken  place  except  at  the  lower  end,  between  dams 
Nos.  10  and  27,  where,  for  a  distance  of  400  feet,  the  depth  is  about  8  inches  less  than 
at  the  close  of  last  year.  In  September  a  cut  440  feet  long,  45  feet  wide,  and  15  feet 
deep,  nt  mean  low  water,  was  dredged  through  this  shoal.  The  least  mean  high-water 
sounding  in  the  channel  here  at  present  is  21.4  feet. 

LOWER  FLATS. 

Wing-dams  Nos.  14  and  29  were  slightly  injured  in  the  cyclone  of  last  August.  About 
100  feet  of  the  outer  end  of  No.  29  is  now  2  feet  below  mean  low  water.  The  outer 
half  of  No.  14  varies  from  3  feet  above  to  2.5  feet  below  that  level.  Neither  dam  shows 
any  sign  of  settlement.    Wing-dam  No.  13  is  still  nnfinisbed. 

In  August  a  cut  1,960  feet  long  and  45  feet  wide  was  dredged  to  15  feet  deep  at  mean 
low  water,  for  the  purpose  of  connecting  the  deep-water  pools  above  and  below  this 
shoal.  The  upper  portion  of  the  cut  has  deepened  since  that  time  from  1  to  3  feet, 
and  the  lower  portion — opposite  wing-dam  No.  13 — has  shoaled  about  6  inches.  The 
least  mean  high-water  sounding  on  the  range  is  now  21.5  feet;  a  deepening  of  1  foot 
during  the  year. 

LONG  ISLAND  CROSSING. 

Wing-dams  Nos.  26  and  33,  which  at  the  close  of  the  last  fiscal  year  had  settled  in 
a  few  places  from  4  to  6  feet,  were  brought  to  an  even  crest  in  July  with  brush  fas- 
cines and  stone.  These  dams  were  both  injured  by  the  August  storm.  The  outer  half 
of  dam  No.  33  is  at  present  about  up  to  the  level  of  mean  low  water,  while  the  inner 
half  is  about  5  feet  above  that  level.  The  crest  of  dam  No.  26  varies  from  a'lont  t 
foot  above  to  about  4  feet  below  that  level. 

The  channel  defined  by  the  15-foot  mean  low-water  curves  is  Roiivevf\iVk.\.  xaox^  Vtv^^ja? 
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lar  than  at  the  closo  of  last  year,  and  has  narrowed  to  300  feet  between  the  dams. 
Between  stations  Nos.  1  and  2  on  Long  Island  a  shoaling  of  ahont2  feet  has  taken  place 
during  the  year,  the  15-foot  mean  low-water  curves  being  now  separated  from  each 
other  by  a  shoal  about  4,100«feet  in  length,  over  which  there  is  a  least  mean  low- 
water  depth  of  13.9  feet.  The  upper  3-fathom  curve  below  VenusPoint  has  not  changed 
during  the  year,  but  the  lower  curve  does  not  extend  up-stream  as  far  by  1,020  leet 
as  at  the  close  of  last  year. 

In  some  places  to  the  northward  of  the  channel  a  shoaling  of  from  3.5  to  4  feet  has 
taken  place.  The  time  has  now  arnved  when  the  proposed  contracting  works  at  the 
lower  end  of  Jones  Island  should  be  built. 

OYSTER  BED  SHOAL. 

When  work  was  necessarily  suspended  in  September  wing-dam  No.  31  was  unfinished. 
Its  crest  throaghoat  is  at  abont  mean  low  water.  It  does  not  show  any  sign  of  set- 
tlement. The  channel  over  the  old  shoal  near  spar-buoy  No.  11,  for  the  improvement 
of  which  this  dam  was  built,  has  deepened  in  places  from  3  to  4  feet  during  the  year. 
The  width  has  been  maintained,  and  this  shoal  can  be  considered  permanently  re- 
moved. 

MISCELLANEOUS. 

The  Big  Gap  Dam  was  repaired  in  September,  by  filling  up  the  hole  at  its  eastern 
extremity  witn  brush  fascines  and  loading  them  with  riprap-stone.  The  gap  was  so 
irregular  in  appearance  that  fascine  mattresses  conld  not  be  used ;  but  at  slack  low 
water  the  hole  was  filled  with  single  fascines,  these  being  placed  close  together,  with 
their  axis  perpendicnlar  to  the  axis  of  the  dam,  and  loaded  heavily  with  stone. 

With  the  exception  of  a  gap  about  25  feet  in  width  near  its  middle  this  dam  is  in 
good  condition. 

Philbrick's  Cut  Dam  was  repaired  in  the  same  manner  as  the  Big  Gap  Dam.  There 
is  at  present  a  gap  near  the  southern  end  of  the  dam  wide  enough  for  the  passage  of 
small  boats.    The  rest  of  this  dam  is  all  right. 

All  of  the  other  closing  dams  on  the  river  are  in  good  order. 

At  the  close  of  active  operations  in  October  the  river  was  in  most  excellent  condi- 
tion, but  work  has  been  at  a  stand-still  since  that  time  on  account  of  lack  of  funds, 
and  some  shoaling  has  taken  place,  which  could  have  been  controlled  for  a  much 
smaller  sum  than  will  be  required  for  its  removal. 

During  the  past  year  several  vessels  of  over  20  feet  draught  have  passed  from  the 
city  to  the  sea,  and  vice  veraaf  on  a  single  tide.  In  one  instance  a  vessel  drawing  20 
feet  9  inches  was  brought  in ;  a  draught  of  1  foot  9  inches  greater  than  was  ever  be- 
fore brought  to  the  city  wharves.  The  record  of  draughts,  which  I  append  was  com- 
piled from  the  pilot  records  by  Captain  Kennedy,  the  harbor-master  of  the  port,  and 
shows  that  from  1872  to  the  present  time  the  avai^ble  depth  of  water  from  the  city 
to  the  sea  has  increased  over  3.5  feet.  At  many  points  this  increase  has  been  much 
greater,  and  much  larger  vessels  are  now  able  to  navigate  the  river  than  in  formtf 
years. 

Savannah  is  the  chief  port  of  the  South  Atlantic  coast,  the  second  cotton  port  of 
America,  and  the  first  naval-stores  port  of  the  world.  Her  commerce  for  18^  wm 
over  $67,000,000.  I  append  a  table  of  commercial  statistics  of  the  port,  furnished  hj 
the  collector  of  customs. 

Charts  of  the  river  from  Fig  Island  to  Elba  Island  and  from  Elba  Island  to  Cock- 
bpur  Island  are  transmitted  herewith. 

The  following  table  shows  the  work  done  during  the  year: 

JETTY  WORK. 


Date.  1883. 


July,  Aopnst,  September. 

Jaly,  Aujnist 

July,  August,  September. 

July 

July,  August,  September 

July,  September 

July 

July   

September 


Total 

By  previous  reports  (1884-'85) 

Aggregate  during  coDtract ... 


Locality. 


Dam  No.  81 

Fig  Island  Jetty 

Cross  Tides  Dam 

Philbrick's  Cut  Dam 

Dam  No.6 

Dam  No.  25 

Dam  No.  26 

Dam  No.  33 

BigOap  Dam 


Kattresses. 


Sq.ydi. 
12,042.62 


12, 042. 82 
105, 093. 86 


117,138.68 


Fascines. 


Cfu.ffdt. 


1, 540. 07 
162.82 
154.25 
320.03 
712.99 
106. 42 
140. 00 
838.62 


4,043.70 
5,634.40 


9,678.19 


Stone. 


Ou,yi$. 

2,106.71 

103.44 

l,75aO 

12L85 

66.35 

98.54 


189. 6S 


4.526.3S 
21, 202.  M 

25^729.29 
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DREDOrN'G. 


Dato,188S. 


An^uBt 

Aagnst,  September . 

September 

September 

September,  October. 


Total 

By  previoas  reports,  (1884-'8d). 


Aggregate  during  contract 


Locality. 


Garden  Bank. 
Lower  Flats.. 
Upper  Flats . . 
Obstmotions  . 
Wrecks 


Cabic  yards. 


4,95^89 
8,167.41 
1,687.73 
3. 134. 05 
20,&31.43 

38, 474. 51 
.     98, 114. 20 

136,688.71 


Mr.  A.  S.  Cooper,  assistant  engineer,  has  rendered  valoable  serrices  during  the 
entire  year. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
First  Lieutenantf  Corps  of  Engineers, 

dol.  Q.  A.  GiLLMORB, 

Corps  of  Engineers,  XT,  8»  A, 


COMMERCIAL  STATISTICS. 

Arrivals  and  clearances  of  vessels  and  commerce  at  Savannah,  Ga.,  from  January  1, 1^3. 

to  December  31, 18d5. 

ARRIVED. 


Years. 


1873 
1874 
1S75 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 


Coastwise. 


Ko. 


463 
418 
870 
S55 
833 
822 
819 
888 


891 
880 
888 
395 


Tons. 


881.595 
854,700 
810.877 
820,015 
879.826 
885,532 
411,794 
446,881 
608,422 
544,448 
468,226 
482,917 
493,610 


Crew. 


11,934 
10,048 
10,102 
10,848 
10,867 
10,688 
8,235 
9,996 
11,069 
12,605 
10,659 
13,785 
14,622 


Foreign  ports. 


American  vessels. 

For 

Na 

Tons. 

Crew. 

Na 

84 

16,140 

888 

213 

66 

41,030 

847 

284 

67 

89,298 

781 

222 

58 

40,832 

987 

260 

64 

40,948 

951 

287 

61 

45,208 

1.576 

826 

80 

21,994 

489 

279 

14 

7,724 

170 

244 

21 

10,729 

237 

254 

11 

4,865 

106 

204 

10 

4,115 

90 

160 

14 

5,632 

116 

287 

12 

5,058 

125 

251 

Foreign  vessels. 


Tons. 


110, 816 
182,517 
145^748 
160,649 
168,247 
235,787 
198,040 
172,224 
151,463 
115,061 
87,025 
174, 676 
163, 321 


Crew. 


2,  vv9 
4,232 
8.200 
8,865 
3,950 
5,814 
8,960 
8,538 
8,474 
2,718 
1,065 
8,984 
3,416 


TotaL 


Na 

Tons. 

710 

517, 051 

768 

678,247 

659 

405,923 

673 

630,496 

674 

689,021 

700 

666,527 

628 

631,828 

506 

626.829 

6.^ 

670.614 

606 

664,874 

550 

659,366 

689 

663,226 

658 

601,989 

Crew. 


P 

2 

-3 


a 


15,816 
15,127 
14, 173 
15,200 
15,768 
18.078 
12,634 
13,609 
14.780 
16,429 
12,714 
17,835 
18,168 


FmL 

17.50 

17.50 

17.50 

17.75 

1&25 

ia50 

17.75 

ia33 

19.00 

19.00 

1&25 

19.00 

20.75 


CLEARED. 


1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 


466 
480 
819 
410 
400 
878 
365 
816 


850 
355 
360 
414 


898,050 
407, 2»5 
284,831 
861,999 
439,870 
418, 958 
442,734 
434,864 
608,422 
606,213 
415,720 
452,802 
502,773 


18,749 
12,748 

9,876 
11,222 
12,081 
10,475 

8,834 
10, 1U8 
11,458 
11.917 

9.780 
13.363 
14,672 


65 

71 
72 
80 
65 
64 
36 
26 
22 
23 
10 
15 
20 


80,102 

40,307 

89,311 

49,483 

44,829 

40,128 

24,891 

12,536 

U052 

9,155 

4,115 

5.034 

8, 7-J2 


689 

822 

804 

1,103 

1,066 

1,255 

497 

271 

253 

205 

90 

131 

148 


224 
229 
195 
185 
161 
260 
223 
242 
261 
209 
105 
288 
228 


129,164 
145, 038 
128,086 
U9,699 
lu3, 342 
183, 757 
156,470 
168,255 
180, 579 
133. 375 
87, 4t0 
104. 075 
154.858 


3,194 
8,437 
2,924 
2,827 
2,589 
6,375 
3,129 
3,440 
3.745 
8.023 
2,015 
4,315 
3.344 


755 

780 
686 
675 
626 
702 
624 
678 
652 
582 
530 
663 
062 


657, 316 
502,730 
452,228 
531,181 
687,541 
642,843 
624,  U95 
615,655 
702, 053 
0  JO,  743 
507, 235 
652,511 
600.353 


17,632 
17.007 
13.104 
15, 212 
15,736 
17, 105 
12,46U 
13,825 
15,456 
15, 145 
11,885 
17.8U9 
18,104 


17.60 
17.50 
17.60 
17.75 
1&25 
1&50 
17.75 
1&83 
19.00 
19.00 
18  25 
19.00 
20. 17 


*  Compiled  by  the  harbormaster. 
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n  1*^  '"1  ■*' 

a:<j.vv>a:«. 

1 

Years. 

Value  of 
exports. 

Value  of 
imports. 

Duties 
ooUected. 

Years. 

Value  of 
exports. 

Value  of 
imports. 

Datin. 
collected. 

1873 

1874 

1876 

1876 

1877 

1878 

1879 

$29,850,275  00 
60,600,945  94 
46,004.295  60 
41,236,581  00 
33, 669, 981  00 
41,793,477  71 
44,980,070  89 

$890,664  00 
788,220  00 
611, 818  00 
611, 628  00 
664,937  00 
605,596  00 
878,782  00 

$160,01177 
110,492  74 
61,625  44 
68,163  86 
84,959  93 
23,364  85 
27,778  73 

1880 

1881 

1882 

1883 

1884 

1885 

$49,297,981  25 
47,448,117  00 
48, 349. 033  00 
60.890,937  00 
60. 934, 184  00 
42,253,897  00 

$660,974  00 
952,512  00 
657,2.'i5  00 
567,182  00 
696,434  00 
613, 286  00 

$78,438  41 
do6.550  22 
61,  m  70 
65,245  34 
49. 147  28 
45,1GS4& 

First  Lient.  O.  M.  Cartbr, 

C<n^8  of  Engineers. 


T.  F.  Johnson, 

Collector, 


My. 

IMPROVEMENT  OF  SAVANNAH  RIVER  BETWEEN  THE  CITIES  OF  AUGUSTA 

ANiy  SAVANNAH,  GEORGIA. 

Operations  for  improving  Savannah  Eiver  between  the  cities  of  Au- 
gnsta  and  Savannah,  Georgia,  have  been  carried  on,  with  repeated  inter- 
missions, from  February,  1882,  to  June  30, 1885,  with  funds  supplied  by 
three  appropriations  made  by  Congress,  aggregating  (55,000. 

An  examination  of  this  portion  of  Savannah  Eiver  was  made  under  my 
direction  in  September  and  October,  1880,  and  my  report  thereon,  dated 
December  22, 1880,  with  plan  of  improvement,  appears  in  Appendix  J 
6,  Annual  Keport  of  the  Chief  of  Engineers  for  1881,  and  is  printed  in 
House  Ex.  Doc.  No.  23,  Forty-sixth  Congress,  third  session. 

The  distance  between  the  cities  of  Augusta  and  Savannah  is  esti- 
mated at  108  miles  in  a  straight  line,  and  at  248  miles  by  river. 

For  the  greater  part  of  the  year  the  river  was  found  to  be  navigable 
for  steamboats  drawing  from  4  to  5  feet,  but  during  the  dry  season  in 
autumn  the  river  is  very  low  at  various  places,  and  boats  had  then  to 
discharge  and  receive  their  cargoes  at  some  point  below  Augusta. 

The  chief  obstructions  to  navigation  were  found  to  comprise  shoals  or 
bars  of  sand,  snags,  floating  and  overhanging  trees,  and  pile  obstructions. 

PROJECT  OF  IMPROVEMENT. 

The  project  for  improving  the  river  recommended  in  my  report  of  De- 
cember 22,  1880,  comprises  the  following  works : 

(1)  Narrowing  the  river  by  low  wing-dams  where  excessive  widths 
produce  or  maintain  bars. 

(2)  Aiding  the  accumulation  of  silt  between  the  wing-dams  by  ligbt 
hurdle  traverses. 

(3)  Protecting  the  banks  where  needed  by  thin,  flexible,  brush  ma^ 
tresses  weighted  with  stone,  or  in  some  other  suitable  manner. 

(4)  Cutting  off  projecting  points  of  land. 

(5)  Removing  existing  pile  obstructions. 

(6)  Removing  snags,  floating  timber,  and  overhanging  trees. 

(7)  Aiding  the  formation  of  the  low-water  channel  in  a  few  localities 
by  dredging. 

The  object  of  the  plan  of  improvement  is  to  procure  a  low-river  chan- 
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iiel  of  not  less  than  5  feet,  and  the  cost  of  the  works  is  estimated  at 
$91,000. 

No  operations  were  carried  on  during  the  past  fiscal  year  from  want 
of  funds. 

The  following  is  a  brief  description  of  the  work  done  thus  far: 

Nearly  the  whole  of  the  first  appropriation,  amounting  to  $15,000,  was- 
expended  in  providing  a  snag-boat,  designed  to  be  used  in  removing 
obstructions,  such  as  snags,  piles,  drifMogs,  overhanging  trees,  &C.. 
At  four  iK>int8  of  the  river  where  the  navigable  channel  was  of  deficient 
depth  during  the  low- river  stage,  caused  by  undue  widening  of  the  water- 
way, Improvement  was  effected  by  the  construction  of  wing-dams,  com- 
l>osed  substantially  as  described  in  ray  last  annual  report.  Such  im- 
provements were  made  at  the  following  places,  viz: 

At  Gardner's  Bar,  opposite  the  lower  part  of  the  city  of  Augusta,  five 
wing-dams  were  built,  extending  a  length  of  al)out  2,000  feet  along  the 
left,  or  South  Carolina,  bank.  They  reduce  the  width  of  the  river,  orig- 
inally averaging  650  feet,  to  350  feet.  The  right,  or  Georgia,  shore,  just 
below  Gardner's  Bar,  is  high  and  abrupt,  and  had  been  caving  for  many 
years.  At  eight  points  of  this  bank  revetting  works,  similar  to  the  dams^ 
were  constructed.  *  They  aggregate  1,375  feet  in  length,  and  protect 
3,200  feet  of  shore-line. 

At  Course's  Bar,  1  mile  below  Gardner's  Bar,  four  wing-dams,  with 
their  land-ends  resting  upon  the  left  bank,  were  built,  and  one  dam  from 
the  right  bank.  These  dams  reduce  the  width  of  the  river  in  the  same 
manner  as  the  works  at  Gardner's  Bar. 

The  shallow  crossing  at  Sand  Bar- Ferry  Bar,  4  miles  below  Augusta,. 
was  improved  by  building  four  wing-dams  on  the  South  Carolina  side 
of  the  river,  and  one  dam  on  the  Georgia  side,  with  the  necessary  shore 
protections. 

A  set  of  wing-dams  was  built  at  Blue- House  Bar,  6  miles  below  Au- 
gusta. Two  of  the  dams  were  arranged  as  a  pair  opposite  to  each  other^ 
a  third  dam  was  built  above,  and  a  fourth  below,  starting  from  the 
right  and  left  bank  of  the  river,  respectively^  They  reduce  the  width 
of  the  river  from  700  feet  to  400  feet. 

The  operations  of  the  snag-boat  Toccoa  extended  from  Cooney  Cut 
Bar,  8  miles  below  Augusta,  to  Saxon's  Landing,  134  miles  lower  down. 
They  comprised  the  removal  of  540  snags,  54  piles,  11  large  cypress 
stumps,  536  leaning  trees,  and  the  wrecks  of  several  flat-boats. 

The  total  expenditures  for  the  work  thus  far  done  have  amounted  to 
857,264.85. 

I  am  not  able  to  make  a  statement  concerning  the  present  condition 
of  the  works.  During  the  latter  part  of  the  fiscal  year,  when  it  was 
proposed  to  make  an  examination  for  the  purpose,  the  continued  high 
stage  of  the  river  has  prevented  it.  It  is  presumed  that  the  reaches  of 
the  river  where  improvements  have  been  effected  are  in  good  order,  as 
I  have  heard  of  no  complaints  made  of  them  during  the  year.  A 
thorough  examination  will  be  had  as  soon  as  practicable. 

With  any  funds  that  may  be  made  available,  it  is  recommended  ta 
build  wing-dams  similar  to  those  already  constructed  at  points  lower 
down  the  river  where  required,  and  to  continue  the  work  of  removing 
snags,  floating  trees,  andotherobstructions  from  the  channel- way.  The 
Savannah  Kiver  from  Augusta  to  Savannah  forms  a  convenient  and 
economical  transportation  route  for  agricultural  products  and  mer- 
chandise, and  by  securing  a  better  low-river  depth  in  the  channel  of 
uavigation  large  tracts  of  country  on  both  sides  of  the  river  and  above 
Augusta  will  be  materially  benefited.    I  am  informed  that  two  steamr 
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boats  have  been  plying  regularly  upon  the  river  during  the  year,  and 
that  about  15,000  bales  of  cotton  were  brought  from  Augusta  to 
^vannah  by  river  this  year,  which  in  previous  years  were  shipped  by 
rail. 

It  is  desirable  that  a  sufficient  appropriation  should  be  made  by 
Congress  to  complete  the  existing  project. 

This  improvement  is  located  in  the  collection  district  of  Savannah,  Ga.     SavaDuah 
is  the  nearest  port  of  entry.    Amount  of  duties  collected  in  1885,  $45,132.40. 

Since  the  plan  of  improvement  was  adopted,  the  following  appropria- 
tions have  been  made : 


By  act  of  Congress  approved  March  3,  1881 $15,000 

By  act  of  Congress  passed  August  2,  leH2 25,000 

By  act  of  Congress  approved  July  5, 1884 15,000 


55,000 
Itecei ved  from  other  appropriations  for  use  of  snag-boat 2,500 

Total 57,500 

Of  this  amount  the  sum  of  $57,264.85  had  been  expended  to  June  30, 
1886. 

The  total  cost  of  the  existing  project  was  estimated  at  $91,000.  As 
I  stated  in  my  last  annual  report,  I  am  not  prepared  to  say  that  this 
amount  will  carry  the  work  to  completion  ;  the  improvement,  however, 
will  extend  over  all  the  reaches  of  bad  navigation,  so  as  to  utilize  all 
the  work  done  as  far  as  possible. 

Money  statement. 

Jnly  1,  1885, amonnt available §514  17 

Jnly  1,  lS8fi,  amount  expeuded  during  iiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 279  02 

Jnly  1,  1886,  amount  available 235  15 

Amount  appropriated  by  act  approved  August  5,  1886 15, 000  00 

f  ■ 

Amount  available  for  fiscal  year  ending  J  une  30,  1887 15, 235  15 


Amount  (estimated)  required  for  completion  of  existing  project 21,00000 

Amountthatoan  be  profitably  expendedin  fiscal  yearendinff  June  30, 1888    21, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
.    harbor  acts  of  1866  and  1867. 


I 
f 


M8. 
% 

IMPROVEMENT  OF  SAVANNAH  RIVER  ABOVE  AUGUSTA,  GEORGIA 

Three  appropriations,  aggregating  $39,000,  have  been  made  by  Con- 
gress since  1880  for  improving  Savannah  River  between  the  city  of  Au- 
gusta, Ga.,  and  Trotter's  Shoal,  64  miles  above.  The  river  was  exam- 
ined under  my  direction  from  Augusta  up  to  the  head  of  pole-boat 
navigation,  near  Tallulah  Falls,  a  length  of  154  miles,  in  November  and 
December,  1878.  My  report  thereon,  dated  February  8, 1879,  is  printed 
In  Appendix  1 2,  Annual  Report  of  the  Chief  of  Engineers  for  1879.  I 
6tatc&  in  the  report  that  until  a  thorough  examination  could  be  made 
labove  Trotter's  Shoal,  any  money  that  might  be  appropriated  should 
l>e  expended  upon  that  portion  of  the  river  below  said  shoal. 
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Two  estimates  were  submitted,  viz : 

(1)  Cost  of  improving  the  river  for  pole-boat  channel,  3  feet  by  30  feet,  from 

Augnsta  to  Trotter's  Shoal,  64  miles <45,000 

(2)  Cost  of  steamboat  channel,  3  feet  by  90  feet,  same  ronte 1*25, 000 

Operations  have  been  carried  on  in  conformity  to  the  first-named  pro- 
ject. 

The  obstructions  to  be  removed  under  the  adopted  project  are  nu- 
merous, and  consist  chiefly  of  rocky  ledges  running  across  the  channels, 
isolated  bowlders  of  various  sizes,  and  shoals  of  gravel. 

"No  operations  have  been  carried  on  siqce  August,  1883. 

Previous  to  that  time,  the  river  was  more  or  less  improved  at  many 
places  within  the  section  embraced  in  the  project,  especially  in  the 
lower  reach. 

From  the  canal  lock,  7  miles  above  Augusta,  to  Barksdale,  50  miles 
from  the  city,  a  channel  was  secured  through  the  obstructions  20  feet 
wide  and  2^  feet  deep  at  summer  low  water.  The  work  consisted  in- 
removing  solid  ledge  rocks,  bowlders,  and  gravel,  and  in  building  wing- 
dams  for  contracting  the  water-way,  the  dams  being  constructed  either 
entirely  of  broken  stone  or  of  brush  mattresses  and  stone  combined  y 
4,094  cubic  yards  of  ledge  rock,  37  cubic  yards  of  bowlders,  and  62  cubic 
yards  of  gravel  were  removed. 

For  building  the  dams  nearly  6,670  square  yards  of  brush-mattresses 
and  4,183  cubic  yards  of  broken  stone  were  used. 

As  to  the  amount  of  commerce  and  navigation  to  be  benefited  by  com- 
pleting this  improvement,  I  beg  leave  to  refer  to  my  report  of  February 
8,  1879.    Ko  additional  data  have  been  received  since  that  time. 

An  examination  recently  made  has  shown  that  where  the  channel  waa 
deepened  and  widened  by  blasting  of  rock  the  river  has  been  much  im- 
proved. Some  of  the  dams  put  in  for  the  removal  of  sand-bars  have 
proved  efi'ective,  but  in.  many  cases  they  appear  to  have  failed,  as  the 
works  were  not  sufficiently  extensive  to  produce  the  desired  results. 

This  work  is  located  in  the  collection  district  of  Savannah,  Ga.,  which  is  the  near- 
est  port  of  entry.    Amount  of  dnties  collected  in  1835,  $45,132.40. 

Since  the  work  of  improvement  was  commenced,  the  followin  ^  appro- 
priations have  been  made : 

By  act  of  Congress  approved  June  14,  1880 $16,00a 

By  act  of  Congress  approved  March  3,  1881 8,000 

By  act  of  Congress  passed  August  2,  1882 15,000 

Total 39,00a 

Of  this  amount  there  has  been  expended  from  the  beginning  of  opera 
tions  to  June  30, 1886,  the  sum  of  $38,177.29. 

Money  statement, 

July  1, 1885,  amonnt  available |377  06- 

Jaly  1,  1886,  amount  expended  during  fiscal  year,  exclnsive  of  liabilities 

outstanding  July  1, 1885 54  35 

July  1,  1886,  amount  avaUable 822  71 

Amount  available  for  fiscal  year  ending  June  30, 1887 622  71 


1 


Amonnt  (estimated)  required  for  completion  of  existing  project 6, 000  OO 

Submitted  in  compliance  wit i  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Mg. 

IMPROVEMENT  OF  SAINT  AUGUSTINE  CREEK  (THUNDERBOLT  RIVER), 

GEORGIA. 

Of  the  sum  of  $5,000  appropriated  by  act  of  Congress  approved  March 
v3, 1879,  $1,582.34  were  expended  during  the  fiscal  year  ending  June  30, 
1881,  lu  the  partial  removal  of  the  wreck  of  a  large  timber  dry -dock, 
which  was  sunk  in  the  middle  of  the  stream  during  the  late  civil  war. 

There  appears  to  be  no  necessity  for  any  further  improvement  of  the 
river  at  this  point,  and  no  appropriation  is  asked. 

This  work  is  located  in  the  collection  district  of  Savannah,  Ga.  Savannah  is  the 
nearest  port  of  entry.     Amount  of  import  duties  collected  in  1885,  $45,132.40. 

Money  statement. 

July  1,  1885,  amount  available $3,417  66 

July  1,  1886,  amount  available 3,417  66 


M  lo. 

IMPROVEMENT  OF  ROMERLY  MARSH.  GEORGIA. 

The  water  route  through  Eomerly  Marsh  forms  a  part  of  the  inland 
passage  from  the  Savannah  Eiver,  Georgia,  to  the  Saint  John's  Biver, 
Florida.  Bomerly  Marsh  is  situated  to  the  southeast  of  Skiddaway 
Island,  between  Wassaw  Sound  on  the  north  and  Ossabaw  Sound  on 
the  south. 

My  rei)ort,  dated  November  15, 1880,  of  an  examination  of  Romerly 
Marsh,  made  under  my  direction  in  the  latter  part  of  the  year  1880,  con- 
tains descriptions  of  four  different  routes  that  might  be  selected  for  im- 
provement, with  estimate  of  cost  of  each.  The  report  is  printed  as  Ap- 
pendix J  19  of  the  Annual  Keport  of  the  Chief  of  Engineers  for  1881, 
and  in  House  Ex.  Doc.  No.  19,  Forty-sixth  Congress,  third  session. 

Two  appropriations  aggregating  $20,000  have  thus  far  been  made  by 
Congress  for  improving  Eomerly  Marsh,  Georgia,  "by  the  route  desig- 
nated in  the  survey  of  the  engineers  as  route  numbered  four."  The  sum 
of  $5,000  was  contributed  in  1883  for  facilitating  the  work  by  the 
Georgia  and  Florida  Steamboat  Company,  under  conditions  stated  in 
my  annual  report  of  that  year  and  approved  by  the  Department,  and, 
in  September,  1885,  when  the  second  appropriation  made  by  Govern- 
ment was  exhausted,  additional  funds  were  again  supplied  by  private 
parties  to  continue  and  complete  the  work  under  similar  conditions. 

PROJECT   OF  IMPROVEMENT. 

Eoute  numbered  four,  named  in  the  act  of  Congress,  is  the  most  east- 
erly one  of  those  that  were  examined.  By  this  route  the  northerly 
creek,  known  as  "  Dead  Man's  Hammock  Creek,''  which  flows  throagh 
the  marsh  and  empties  into  Wassaw  Sound  near  the  mouth  of  Romerly 
Marsh  Creek,  is  to  be  connected  by  a  cut  with  Wassaw  Creek,  which 
flows  into  Odingsell  Biver  not  far  from  the  point  where  the  latter 
empties  into  Ossabaw  Sound.  The  mean  rise  and  fall  of  the  tide  is  here 
about  7  feet. 

By  this  route  the  existing  passage  through  Eomerly  Marsh,  which  is 
exceedingly  crooked,  with  sharp  bends  and  insufficient  low-water  depths, 
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Trill  be  avoided,  and  replaced  by  one  which  can  be  navigated  with  much 
greater  convenience,  although  it  will  be  over  2  miles  longer. 

It  is  proposed  that  the  new  route  shall  have  not  less  than  7  feet  depth 
at  mean  low  tide,  with  a  minimum  bottom  width  of  48  feet,  and  side 
slopes  of  one  height  to  three  base,  or  steeper,  if  practicable.  The  length 
of  the  cut  through  the  marsh  will  be  1,156  yards. 

The  cost  of  the  project  was  estimated  at  $38,720,  but  has  been  ex- 
ceeded because  of  the  intermittent  method  of  carrying  on  operations, 
unavoidable  from  periodical  lack  of  funds,  which  necessitated  doing 
over  again  a  considerable  portion  of  the  work  to  restore  the  cut  to  its 
proper  depth  and  width  which  had  been  diminished  by  inflowing  mud 
and  washing  down  of  banks  during  periods  of  forced  suspension  of  op- 
erations. 

OPERATIONS  PRIOR  TO  JULY  1,   1885.  , 

The  work  of  opening  the  cut  by  route  No.  4  has  been  done  exclusively 
by  dredging,  which  was  commenced  in  May,  1883.  It  was  started  at 
the  northern  end  of  the  line,  at  a  bend  of  Dead  Man's  Hammock  Greek, 
^bout  If  miles  by  water  from  the  confluence  of  the  creek  with  Bomerly 
Marsh  Creek,  at  the  head  of  Wassaw  Sound. 

On  June  30, 1885,  the  «at  had  been  opened  for  a  length  of  1,720  feet, 
with  bottom  widths  of  from  40  to  50  feet  and  a  depth  of  7  feet  at  mean 
low  water.  The  width  at  the  level  of  the  marsh  varied  from  105  to  135 
feet,  according  to  the  elevation  of  the  ground  above  low  water.  One 
hundred  and  one  thousand  one  hundred  cubic  yards  of  material  were 
removed,  of  which  about  20  per  cent,  was  taken  out  in  restoring  depths 
and  widths  previously  obtained,  but  lost  during  the  time  when  opera- 
tions were  suspended. 

The  total  expenditures  to  June  30, 1885,  including  the  sum  of  $5,000 
contributed  by  the  steamboat  company,  were  $21,156.63. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886. 

On  July  1, 1885,  a  balance  of  $3,834.37  from  the  last  appropriation 
was  available  for  continuing  the  work.  It  was  expended  during  the 
months  of  July  and  August,  1885,  under  the  contract  mentioned  in  my 
last  annual  report.  Operations  under  this  contract  terminated  on  Sep- 
tember 1, 1885.  From  the  beginning  of  the  fiscal  year  to  the  date  just 
named,  11,343  cubic  yards  of  mud  and  sand  had  been  removed  and  the 
-cut  extended  300  linear  feet  toward  Wassaw  Creek. 

A  proposition  was  made  about  this  time  by  private  parties  to  finish 
the  work  at  their  own  expense  and  risk,  in  accordance  with  the  ap- 
proved project  and  under  the  supervision  of  the  engineer  officer  in 
charge.  It  being  desirable  to  complete  the  cut  and  open  it  to  naviga- 
tion as  soon  as  possible,  I  recommended  that  the  proposition  be  accepted, 
upon  condition  that  the  money  furnished  by  the  parties  in  interest  should 
be  placed  in  the  hands  of  the  engineer  officer  in  charge,  and  the  work 
prosecuted  under  his  official  supervision  and  inspection,  and  that  the 
United  States  should  not  be  liable  for  its  reimbursement.  The  recom- 
niendation  was  approved  by  the  Secretary  of  War,  under  date  of  Sep- 
tember 25,  1885,  and  operations  were  at  once  resumed. 

In  April,  1886,  the  solid  cut  through  the  marsh  was  completed,  and 
a  channel  of  50  feet  width  at  the  bottom  and  7  feet  depth  at  mean  low 
water  opened  through  the  shallow  water  beyond  the  mouth  of  the  marsh- 
cut  until  sufficiently  deep  water  in  Wassaw  Greek  was  reached. 
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Under  this  arrangement  there  were  removed,  from  September,  1885^ 
to  April,  1886,  99,120  cubic  yards  of  mud  and  sand,  including  23,882 
cubic  yards  taken  from  Wassaw  Creek  and  about  5,000  cubic  yards  from 
older  portions  of  the  solid  cut,  where  some  shoaling  had  occurred  before 
it  had  been  fully  opened,  due  to  the  absence  of  through  currents. 

The  total  length  of  continuous  cut  is  4,117  feet,  3,547  feet  of  which 
are  through  the  solid  marsh  and  570  feet  at  the  head  of  Wassaw  Creeks 
In  the  latter  creek,  a  short  distance  lower  down,  additional  cuts  were 
made,  of  an  aggregate  length  of  1,600  feet,  through  three  shoals,  marked 
Kos.  1,  2,  and  3  on  the  accompanying  chart. 

The  establishment  of  Eomerly  Marsh  Cut,  known  as  "Route  num- 
bered four,"  has  required  the  removal  of  211,563  cubic  yards  of  materia). 

REMARKS  ON  THE  WORE. 

A  recent  examination  has  shown  that,  for  all  practical  purposes,  the 
improvement  contemplated  by  the  project  has  been  accomplished.  A 
navigable  channel  now  exists  through  the  marsh,  having  a  bottom  width 
of  about  50  feet,  and  generally  a  depth  of  7  feet  at  mean  low  water. 
Since  the  opening  of  the  cut  it  has  commenced  to  deepen  throughout  by 
scour,  except  at  its  southern  end,  where  the  tides  from  Wassaw  Sound 
and  Ossabaw  Sound  meet.  In  short,  while  there  are  still  some  places 
where  dredging  would  be  desirable,  there  are  none  where  it  is  necessary 
for  the  convenience  of  navigation. 

The  new  route  is  undoubtedly  an  improvement  upon  one  formerly 
used,  which  was  objectionable  on  account  of  its  deficient  depths  and 
excessive  tortuousness.  The  work  is  also  believed  to  be  practically  per- 
manent, inasmuch  as  the  tidal  currents  have  now  an  unobstructed  flow, 
and  will  therefore  prevent  the  settling  of  deposits  of  material.  It  is 
possible,  as  suggested  in  my  report  of  November  16, 1880,  that  some 
dredging  may  be  required  occasionally  at  the  points  where  the  tides 
meet. 

The  final  cost  of  this  improvement  has  exceeded  the  original  esti- 
mate of  $36,720,  for  reasons  repeatedly  given  in  my  former  reports — the 
unavoidable  deterioration  of  the  incomplete  cut  during  the  time  when 
operations  were  suspended  from  lack  of  funds.  The  openiog  of  a  chan- 
nel from  the  southern  end  of  the  Marsh  Cut  into  Wassaw  Creek  also  re- 
quired the  removal  of  a  larger  quantity  of  material  than  was  anticipated. 
Considering  the  intermittent  method  of  supplying  funds  for  carrying  on 
the  work,  it  is  thought  that  it  has  been  done  at  a  reasonable  price. 
There  can  be  no  doubt  that  the  total  expenditure  would  have  been  con- 
siderably increased  if  Government  had  not  accepted  the  offer  made  by 
private  parties  to  supply  funds  with  which  to  carry  the  work  to  com- 
pletion. For  this  reason,  and  because  the  benefit  of  the  improvement 
could  thus  be  secured  to  commerce  at  a  much  earlier  date,  I  recommended 
to  the  Department  in  my  letter  of  April  13, 1886,  that  the  amount  asked 
for  in  my  last  annual  report,  $14,000,  be  increased  to  $23,300,  to  be 
supplied  in  one  appropriation,  to  cover  the  expenses  for  the  work  done 
since  September  2, 1885. 

I  have  not  been  able  to  obtain  statistics  showing  the  amount  and  value 
of  commerce  interested  in  this  improvement. 

The  improyed  ronte  throagh  Romerly  Marsh  is  located  in  the  collection  district  of 
Savannah,  Ga.  Savannah  is  the  nearest  port  of  entry.  Amount  of  doties  collected 
in  1885,  $45,132.40. 
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Since  this  improvement  commenced,  the  following  appropriations 
have  been  made: 

By  act  of  Congress  passed  August  2, 1882 $10,000 

By  act  of  CoDgress  approved  July  5,  1884 10,000 

Total 20,000 

The  total  expenditures  from  the  beginning  of  operations  to  June  30, 
1886,  including  the  amounts  supplied  on  two  occasions  by  private  par- 
ties, were  $46,712.67. 

A  chart  showing  improvement  of  Eomerly  Marsh  to  June  30, 1886,  is 
herewith  transmitted. 

Money  statement 

July  1,  1685,  amount  available 13.843  37 

July  1,  1886,  amount  expended  duriug  fiscal  year,  exclusive  of 

liabUities  outstanding  July  1,  1885 |3,346  70 

July  1, 1886,  outstanding  liabilities 100  47 

3,447  17 

July  1,  1886,  amount  available 396  28 

Amount  appropriated  by  act  approved  August  5,  1886 17, 475  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 17,871  20 

i  Amount  (estimated)  required  to  pay  for  completing  existing  project ...      4, 633  78 
<  Submitted  in  compliauce  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


M   II. 

IMPROVEMENT  OF  ALTAMAHA  RIVER,  GEORGIA. 

The  Altamaha  is  the  most  important  river  in  Georgia,  lying  entirely 
within  the  boundaries  of  that  State.  It  is  formed  by  the  confluence  of 
the  Oconee  and  Ocmulgee.  Its  length  is  155  miles,  with  a  southeasterly 
course,  and  it  empties  into  the  Atlantic  Ocean  through  Altamaha  Sound^ 
below  the  town  of  Darien. 

The  river  was  examined  under  my  direction  in  the  latter  part  of  the 
year  1880.  My  report,  dated  November  27, 1880,  with  project  of  im- 
provement, is  printed  in  Appendix  J  9,  Annual  Report  of  the  Chief  of 
Engineers  for  1881,  and  in  House  Ex.  Doc.  No.  19,  Forty-sixth  Congress, 
third  session.  * 

The  chief  obstructions  to  the  navigation  of  the  Altamaha  consist  in 
rock  ledges  running  nearly  across  the  river,  sand-bars,  and  snags. 

PROJECT  OF  IMPROVEMENT. 

The  project  contemplates  the  establishment  of  a  steamboat  channel 
of  80  feet  width  and  3  feet  depth  at  low-river  stage,  the  cost  of  which 
was  very  roughly  estimated  at  $60,000.  This  will  probably  need  to  be 
increased,  as  stated  in  previous  reports.  The  estimate  provides  for  the 
removal  of  about  10,500  cubic  yards  of  rock,  of  an  old  wreck  and  pile 
obstructions,  and  of  several  thousand  snags,  all  in  the  fresb-water 
reaches  of  the  river ;  and  also  for  the  dredging  of  about  8,000  cubic  yards 
of  material  in  the  vicinity  of  Darien.  The  cost  of  improving  localities 
where  sand-bars  occur  is  included  in  the  estimate,  but  the  latter  is  but 
roughly  approximate  in  that  respect.    I  said  in  my  first  report  that 
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these  places  should  be  instrumentally  surveyed  before  a  proper  plan  for 
improviDg  them  cau  be  devised. 

, Three  appropriations,  aggregating  $35,000,  have  thus  far  been  made 
for  improving  Altamaha  Kiver. 

OPERATIONS  PRIOR  TO  JUNE  30,  1885. 

The  first  appropriation  for  this  improvement  was  expended  in  pro- 
viding a  snag-boat  suitable  for  service  on  the  river.  It  was  completed 
in  February,  1882,  and  has  rendered  efficient  service  in  the  removal  of 
obstructions  from  the  numerous  reaches  between  the  town  of  Darien 
and  Ohoopee  White  Bluff,  a  distance  of  116  miles  by  river.  During  a 
period  of  about  eight  months,  in  which  snagging  operations  could  be 
carried  on,  355  snags,  2  piles,  and  618  overhanging  trees  were  removed. 

The  following  work  was  performed  under  contracts  referred  to  in  my 
former  annual  reports : 

A  channel  was  opened  through  the  rock  ledges  at  Town  Bluff  and  at 
Piney  Bluff,  1|  miles  and  19J  miles,  respectively,  from  the  junction  of 
the  Oconee  and  Ocmulgee.  At  both  of  these  localities  a  passage  was 
cut  through  the  rock,  fully  100  feet  wide  and  4  feet  deep  at  low-river 
stage,  securing  a  serviceable  and  permanent  channel  for  rafts  and  light- 
draught  steamboats  from  Lumbertown,  on  the  Oconee,  to  some  distance 
below  Piney  Bluff,  over  50  miles  by  river.  This  work  involved  the  re- 
moval of  1,799  cubic  yards  of  solid  rock. 

Subsequently  work  was  undertaken  for  the  improvement  of  Beard's 
Bluff  Bar,  situated  63  miles  by  river  below  the  junction,  or  the  head  of 
Altamaha  Eiver.  The  bar  consists  of  coarse  shifting  sand,  and  is  due 
to  the  abrupt  widening  of  the  river  and  slackening  of  currents  at  the 
entrance  of  Beard's  Bluff  Lake,  a  sheet  of  water  about  1  mile  in  length. 
To  secure  the  removal  of  the  bar  by  scour  a  training-wall  was  built  ex- 
tending 1,744  feet  down-stream  from  the  sand-spit  between  river  and 
lake,  with  two  short  spur-jetties  on  the  channel  side  of  the  upper  por- 
tion of  the  training-wall.  These  dams  were  formed  of  courses  of  brush 
fascines,  either  laid  one  at  a  time  or  made  into  mattresses,  the  fas- 
cines being  15  feet  long  and  from  12  to  15  inches  thick  at  the  butt  end. 
Each  course  of  fascines  was  covered  with  an  average  thickness  of  8 
inches  of  broken  stone  and  4  inches  of  coarse  gravel.  Below  the  down- 
stream end  of  the  training-wall,  the  opposite*  bank,  being  exposed  to 
erosion,  was  protected  by  a  revetment  of  fascines  staked  to  the  bank. 
The  last-named  work  was  not  quite  finished  at  the  close  of  the  preceding 
fiscal  year. 

In  constructing  the  works  at  Beard's  Bluff,  3,051  cubic  yards  of  fas- 
cines, 650  cubic  yards  of  riprap-stone,  and  299  cubic  yards  of  gravel 
were  employed.  The  total  expenses  from  the  beginning  of  operations 
to  June  30, 1885,  were  $32,085.34. 

OPERATIONS  DURINO  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886. 

But  little  was  accomplished  toward  further  improvement  of  Altamaha 
Eiver  during  the  past  fiscal  year. 

The  balance  on  hand  on  July  1, 1885,  amounted  to  $2,914.60.  A  part 
of  this  sum  was  expended  during  that  month  in  completing  the  work  at 
Beard's  Bluff  Bar,  by  adding  four  spur-jetties  on  the  channel  side  of 
the  lower  portion  of  the  training- wall,  completing  the  upper  part  of  the 
revetment  of  the  left  bank,  and  building  three  reveting  spurs  a  little 
below  the  lower  end  of  the  bank  revetment  just  referred  to. 
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These  operations  were  performed  under  the  contract  made  on  Decern- 
her  6, 1884,  with  Mr.E.  H.  Gaynor,  details  of  which  were  communicated 
in  my  last  annual  report.  From  July  1  to  July  15, 1885,  the  contractor 
furnished  and  put  into  the  work  494.53  cubic  yards  of  brush  fascines, 
161.27  cubic  yards  of  stone,  and  129.59  cubic  yards  of  gravel. 

The  balance  6f  funds  then  remaining  available  being  too  small  to 
warrant  beginning  operations  elsewhere,  the  contract  was  terminated 
July  16, 1885. 

CONDITION  OF  THE  BIYER  AND  EFFEOTS  OF  THE  WORKS. 

An  examination  of  the  works  at  Beard's  BlafT  Bar  was  made  in  the 
last  month  of  the  fiscal  year,  but  the  river  being  at  a  high  stage  a 
close  inspection  was  impossible.  From  soundings  taken,  the  training- 
wall  seemed  to  be  in  good  order  except  that  in  the  central  portion  the 
crest  appeared  to  have  lowered  somewhat,  from  what  caase  could  not 
then  be  ascertained.  The  shore  protection  was  damaged  in  some  parts. 
The  works  had  done  good  service,  however;  the  channel  had  more  than 
the  required  depth  of  water. 

While  the  upper  reach,  from  the  head  of  the  Altamaha  to  Piney  Blufi^ 
ds  generally  in  good  condition,  complaints  have  recently  been  made 
that  some  bowlders  interfere  with  navigation  at  Town  Bluff  and  Piney 
Bluff,  the  same  places  where  passages  were  cut  through  the  rock-ledges 
some  years  ago.  This  matter  will  be  investigated  when  a  new  appro- 
priation has  been  made,  and  when  the  river  is  at  a  sufSciently  low 
Btage. 

At  Golden  Grove  Bar,  near  Piney  Bluff,  and  at  "  Hell's  Shoals," 
about  17  miles  lower  down,  rocky  reefs  and  bowlders  are  reported  as  re^ 
quiring  early  attention.  ^ 

The  lower  reaches  of  the  river,  from  Darien  to  Steamboat  Cut,  55 
miles,  have  been  well  cleared  of  oljstructions  by  the  snag-boat  Toccoa* 
Higher  up,  to  Ohoopee  White  Bluff,  115  miles  from  Darien,  a  good  deal 
of  snagging  work  has  been  done,  but  more  is  yet  required.  It  is  also 
necessary  to  make  a  cat  at  Bag's  Suck,  and  enlarge  the  cut-off  made  by 
the  river  at  Doctor  Greek;  and  it  is  thought  that  wing-dams  must  be 
constructed  for  the  removal  of  shoals  at  Sansavilla  Landing,  at  Ohoo- 
pee White  Bluff,  Ohoopee  Cut,  and  Marrowbone  Bar;  Cooper's  Bar,  6 
miles  above  Darien,  especially  needs  improvement ;  there  is  scarcely  any 
water  over  it  at  low  tide. 

With  any  funds  that  may  become  available,  improvements  will  be 
made  at  the  points  named  above,  in  the  order  of  their  importance. 

In  former  annual  reports  I  took  occasion  to  point  out  the  importance 
of  Altamaha  Biver  as  an  economical  and  convenient  route  for  bringing 
the  products  of  the  forests  and  rice-fields  of  the  State  of  Georgia  to  mar- 
ket. The  area  drained  by  the  Altahama  and  its  tributaries  is  estimated 
at  14,000  square  miles,  and  Darien  is  the  natural  shipping  port  for  its 
produce. 

To  the  accompanying  report  of  my  assistant,  First  Lieut.  O.  M.  Garter, 
Corps  of  Engineers,  is  appended  an  interesting  communication,  with 
commercial  statistics,  from  Mr.  W,  R.  Grubb,  deputy  collector  of  the 
port  of  Darien,  to  which  attention  is  invited.  It  appears  that  daring 
the  eleven  years  from  January  1,  1875,  to  January  1, 1886,  the  ship- 
ments of  timber  and  lumber  (pitch  pine),  both  foreign  and  coastwise, 
amounted  to  762,046,041  feet,  valued  at  $11,043,013,90.  The  rice  ship- 
ments during  the  same  period  were  valued  at  $924,000.  The  value  of 
-exports  of  naval  stores  during  the  six  years  from  1880  to  1885  is  esti- 
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mated  at  $305,000,  and  it  is  reported  that  the  annual  shipments  arob 
creasing.    Mr.  Grubb  thinks  that  the  port  of  Dariendoes  notnowenj 
the  full  beneiit  of  the  trade  in  timber  which  it  legitimately  should  hai 
owing  to  the  shoaling  of  Doboy  Bar.    In  fact  it  appears  from  his  tabl 
that  the  greatest  draught  of  vessels  has  gradually  but  steadily  dii 
ished  from  22  feet  in  1875  to  18^  feet  in  1^.    A  considerable  portic 
of  the  timber  is  for  that  reason  not  taken  over  the  bar,  but  brougl 
from  Darien  to  Sapelo  and  Saint  Simon's,  and  the  value  of  such  cargc 
is  recorded  at  the  customhouses  of  Brunswick  and  Savannah. 

It  is  recommended  that  early  provision  be  made  by  Congress  for  the! 
completion  of  the  improvement  of  Altamaha  Biver,  and  for  beginniiig 
that  of  Darien  Harbor  and  Bar. 

This  work  is  located  in  the  collection  district  of  Bmnswick,  6a.  Darien  is  Um{ 
nearest  port  of  entry.    Amount  of  duties  collected  in  1885, 1*2,359.01. 

Since  the  existing  projectfor  improving  Altamaha  Biver  wasadoptedj 
the  following  appropriations  have  been  made  for  the  work  : 

By  act  of  Congress  approved  March  3, 1861 $5,1 

By  aotof  Congress  passed  August  2,  1882 15,O0O| 

By  act  of  Congress  approved  July  6, 1884 15,(W 

Total 35,(WJ 

Of  this  amount  there  had  been  expended  to  the  close  of  the  fiscal  year 
ending  June  30, 1886,  the  sum  of  $34,458.13. 

An  additional  sum  of  $40,000  is  required  to  be  appropriated  to  com* 
plete  the  project,  which  makes  the  total  cost  $75,000,  or  $15,000  more 
than  originally  estimated.  This  increase  is  necessary  to  provide  for  tbe 
expense  of  building  wing-dams  and  training- walls,. to  remove  bars,  and 
construct  bank  revetments  at  some  points  not  covered  by  the  first  esti- 
mate. « 

A  sketch,  showing  improvements  at  Beard's  Bluff  Bar  in  1886,  and  the 
report  of  First  Lieut.  O.  M.  Carter,  Corps  of  Engineers,  with  commer- 
cial statistics  of  the  port  of  Darien,  are  transmitted  herewith. 

Money  statement 

Julyl,  1885,  amouat  available ^..    $2,914  e& 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.  1885 12,332  79 

July  1,  1886,  outstanding  liabilities 40  00 

^  2,37279 

July  1, 1886,  amount  available 541  W 

*  Amount  appropriated  by  act  approved  August  5,  1886 20,00000 

Amount  available  for  fiscal  year  ending  June  30, 1887 20, 541 B7 

{Amount  (estimated)  reauired  for  completion  of  existing  project 30, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1688    30, 000  w 
Submitted  in  compliance  with  requirements  of  section  2  of  liver  and 
harbor  acts  of  1866  and  1867. 


report  of  lieutenant  o.  m.  carter,  corps  of  engineers. 

United  States  Engineer  Office, 

Sarannahf  Ga.f  June  20, 1886- 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  i^' 

proving  Altamaha  River,  Georgia,  duringthe  fiscal  year  ending  this  date.  .^ 

Operations  were  continued  at  Beard's  Bluflf,  under  the  contract  in  force  at  the  i^^ 
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^riDDins  of  the  year,  until  July  15,  1835.  when  the  project  was  completed.  The  char- 
iMSter  or  the  work  is  explained  in  my  last  year's  report.  The  sketch  herewith  shows 
the  improvement  in  its  completed  state,  and  the  following  table  exhibits  the  work 
•done : 


Chancter  of  work. 

Stone. 

Fascines. 

Gravel. 

• 

Tr^nlDflr- w^ll  ^^^_^,-^ w. .................... r... 

Cubic  ydt. 
75.29 
85.98 

Cubic  ydi. 
117.80 
876.73 

Cubic  yd*. 
54.60 

Shuro  Drotoction 

75.00 

Tot*l .     .   ..        ...... 

16L27 
649.93 

494.53 
8,050.85 

129.60 

By  previotts  reports  (188A-'85) 

298.85 

AKgregste 

811.20 

8,545.88 

42&44 

» 

Nothing  was  done  by  the  snag-boat  during  the  year.  An  examination  of  the  work 
Bt  Beard's  Bluff  was  made  in  June.  The  river  was  bo  high  that  none  of  the  mattresses 
"were  visible ;  but  careful  soundings  were  taken  over  the  work  and  in  the  channel. 

The  trainine-wall  appears  to  be  in  good  condition,  and  shows  no  sign  of  settlement 
except  near  tne  middley  where  it  is  probable  that  some  of  the  wonc  has  been  torn 
Away  by  persons  connected  with  the  ferry. 

A  portion  of  the  shore  protection  has  been  washed  away  and  some  slight  caving  has 
taken  place  here,  ttome  caving  has  also  taken  place  in  the  bight  al^ve  the  work 
jmd  at  a  point  on  the  right  bank  of  the  river  about  opposite  the  middle  of  the  train* 
ine-wall. 

The  increase  of  water  has  been  marked  since  the  completion  of  the  work;  there  be- 
ing now  nowhere  less  than  9  feet  of  water  in  the  channel,  with  the  Dootortown  gauge- 
reading  8.5  feet. 

Golden  Grove  Bar,  at  the  lower  end  of  Piney  Bluff  reach,  is  now  the  worst  shoal  on 
the  river,  and  work  at  this  place  and  at  Hells  Shoals  is  much  needed. 

Steamboat-men  also  complain  of  bowlders  in  the  channel  at  Town  Bluff  and  Piney 
Bluff.  The  lower  portion  of  the  river,  from  Doctortown  to  Darien,  is  in  about  the 
same  condition  as  at  the  close  of  last  year. 

Mr.  R.  L.  Hicks,  owner  and  master  of  the  only  steamboat  plying  on  the  river,  esti- 
mates the  value  of  freight  handled  by  his  boat  during  the  year  at  |302,000,  an  in- 
•crease  of  $100,000  over  last  year. 

Mr.  R.  W.  Grubb,  deputy  collector  of  the  port  of  Darien,  has  furnished  valuable 
and  interesting  information  respecting  the  commerce  of  the  river.  His  reports  ap- 
pended hereto. 

The  examination  of  the  river  was  made  by  Mr.  J.  H.  Westerfield,  assistant  en- 
jpneer,  who  has  for  several  years  had  charge  of  the  snag-boat  on  this  river  and  on  the 
Savannah,  and  who  has  done  much  excellent  work  on  both  rivers. 
Very  respectfully  your  obedient  servant, 

O.  M.  Cabter, 
First  Lieut. f  Corps  of  Engineers. 

Col.  Q.  A.  GiLLMORB, 

Cirps  of  JSmgineers,  U.  S,  A. 


COMMERCIAL  STATISTICS  OF  THE  PORT  OF  DARISK,   GEORGIA. 


Articles,  4U}. 


■sports  of  timber  and  lumber  (pitch  pine) : 

Foi«l|CB  shlpmente,  ss  per  tabalated  reports  583,816,741  tiiperflclal  feet. 

Coastwise  shipments,  ss  per  tabaiatea  report,  178,729,800  superficial 

feet 


Average  an* 
noal  valoe. 


Coastwlae  shipments 

The  figures  siren  above  are  the  resolt  of  oarefbl  Investigation,  and 
doe  oonsidemtion  has  been  given  to  the  partial  failore  of  the  crops 
of  certain  years,  and  to  the  fiaotnation  of  prices. 


$84,000  00 


Total  valae 
from  Jaaaary 
1,1876.  to  Jan- 
nary  I,  1886. 


|7,000.283iNI 

2, 949, 780  M 

024,000  00 
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COMMERCIAL  8TATI8TICS*OF  THE  PORT  OF  DARIEX,   GEORGIA^COntinued. 


Articles,  &:& 


lEfftyalitores: 

CoMtwise  BbipmentB  ft'om  1880  np  to  and  Inclnding  1885 

In  tiie  year  i860  the  value  o€  naval  stores  sbrpmente  amounted  to 
$12,000.  The  operations  have  eradually  been  extended,  nntil  in 
1886  the  value  of  shipments,  fiom  reliable  flgnres,  amounted  to 
$66,000.  In  1880  it  is  estimated  they  will  reach  $85,000.  Ship- 
ments are  made  in  small  sailing  vessels  and  in  steamers. 
Cypress: 

Prior  to  1886  but  little  attention  was  given  to  this  wood.    Some  en- 

,  terpriaing  Northern  gentlemen,  the  Messrs.  Van  Gilder  &  Sons, 
discovermg  its  abanoance  along  the  Altamaho,  have  now  erected 
a  mill  at  Darien  expressly  for  the  manufacture  of  cypress.  This 
has  given  a  decid^  stimulus  to  the  industry,  and  it  bids  fair  to 
become  flourishing  ere  long.  Small  parcels  of  this  wood  have 
been  shipped  for  many  years.  The  first  complete  cargo  was 
shipped  during  1886,  and  before  the  present  year  ends  two  more 
cargoes  will  be  shipped. 
Hardwoods: 

Coastwise  and  foreign  shipments 

Considering  the  great  quairtities  of  the  various  kinds  of  hard  woods 
that  mav  be  found  along  the  Altamaba  the  trade  in  these  woods 
has  not  been  developed  to  the  extent  it  deserves.  Few  entire  car- 
goes have  been  shipped,  but  small  parcels  of  oak,  ash,  hickory, 
&c.,  are  frequently  sent  along  with  pine  cargoes.  The  great  ob- 
stacle in  the  way  of  extensive  shipments  of  dak  is  the  costly  and 
annoying  transportation  to  Darien,  it  being  necessary  to  attach 
it  to  pine  or  lighter  woods  to  prevent  it  i^m  sinkine.  Those  of 
our  business  men  who  have  any  experience  in  this  line  are  of  the 
opinion  that  in  order  to  engage  in  the  shipment  of  oak  a  liberal  in- 
vestment of  capital  for  flats,  tow-boats,  &c.,  wonld  be  neceAsai^, 
but  the  unsatisfactory  state  of  afi^airs  produced  by  the  insuffi- 
ciency of  water  on  the  bar  does  not  tend  to  encoorag'e  any  such  in- 
vestment. 
Hides 


Average  an- 
nual valoe. 


About  five  hundred  hides  have  been  exported  annually  coastwise. 
Brick  factory : 

Messrs.  Todd  &,  Huntington,  out  of  a  clay  brought  f^m  Sansavilla, 
about  25  miles  from  Darien,  manufacture  an  excellent  brick.  The 
clay  is  brought  from  Sansavilla  in  flats  and  the  brick  manufj&ct- 
ured  here.  So  far  the  manufacture  has  been  regulated  by  the 
local  demand,  but  the  gentlemen  who  have  the  enterprise  in  hand 
are  now  prepared  to  extend  their  operations.  The  quality  of  the 
clay  has  oeen  pronounced  superior  by  experts  and  the  supplv  is 
practically  inexhaustible.  Little  or  nothing  was  done  in  this  line 
prior  to  1886. 

Coastwise  impoits,  not  entered  in  customhouse 

Number  of  steamers  (coastwise)  touching  at  Darien,  &c : 

During  the  years  1876,  1876,  1877,  1878,  1870,  and  1880  the  average 
annual  value  of  coastwise  imports  amounted  to  $390,000. 

The  years  1881, 1882, 1883, 1884,  and  1885  show  an  average  annual  value 
of  $325,000. 

During  the  first  six  years  the  number  of  steamers  trading  between 
points  np  the  river — Bninswlck,  Savannah.and  Darien — touching 
at  Darien  on  an  average  two  hundred  and  forty  times  a  year,  with 
a  gross  average  tonnage  of  63,000  tons  per  annum. 

Now  about  one  hundred  and  fifty  landings  are  made,  and  the  average 
tonnage  amounts  to  about  40,000  tons  annnaUy. 
Farm  products : 

The  annual  value  of  the  farming  industry  is  estimated  at  $7,000.    All 

farm  products  are  disposed  of  at  home 

Value  of  the  stevedore  business : 

1875,  $92,787;  1876,  $129,057 ;  1877,  $189,275;  1878,  $125,745;  1879,  $104,550; 
1880,  $161,512;  1881,  $151,258;  1882,  $97,828;  1863,  $102,8^;  1884, 
$116,170;  1885^  $92,189.    Showing  the  total  value  for  the  eleven 

years  to  be 

Value  of  the  towage  business : 

1875,  $19,875;  1876,  $24,766;  1877,  $27,452;  1878,  $25,165;  1879,  $21,400; 
1880,  $23,763;  1881,  $32,957  f  1882,  $24,548;  1883,  $22,987;  1884, 
$22. 151 ;  1883,  $18,439.  Showing  the  total  value  for  the  eleven  years 

to  bo 

Value  of  the  pilotage  business : 

Pilotage  on  foreign  vessels  for  last  eleven  years  amounted  to .  .$109,609 

Pilotage  on  coastwise  vessels  for  last  eleven  years  amounted  to.    82,250 


$1,000  00 


7,000  00 


Total  vaiue 
fromJanoary' 
l,1876,toJaa». 
uaryl,  1886. 


$305,000  0* 


ss^ootot 


ll«000  0t 


8,96s,  000  0» 


1,8U,197  0$ 


101, 750  $• 


APPENDIX  M — REPORT   OP   GENERAL   GILLMORE. 


nil 


GENERAL  REMARKS  REGARDING  THE  COMMERCE  OF  THE  PORT  OF  DARIEN,  GEORGIA. 

The  timber  trade. 

So  far  as  inclosed  official  figures  of  exports  tell  the  tale,  our  timber  trade  is  on  the 
decrease.  Actually  it  is  not.  As  much  timber  as  ever  comes  down  to  Darien  from  the 
interior,  but  the  shallowness  of  water  on  our  bar  makes  it  necessary  to  ship  a  large 

£art  of  our  timber  to  Sapelo  and  Saint  Simon's.  While  the  cost  of  sending  timber  from 
darien  to  Doboy  is  from  12^  to  15  cents  per  thousand  feet,  the  cost  of  sending  it  to 
Sapelo  and  Saint  Simon's  is  from  25  to  30  cents  per  thousand.  It  is  easy  to  see  that  this 
disisulyantage  alone  will  do  much  to  exclude  us  from  competition  with  other  pitch-pine 
ports  which  have  no  snchdisadvantaffes  to  contend  with.  Such  shipments  also,  being 
cleared  through  the  custom-houses  of  Savannah  and  Brunswick,  go  to  swell  their  ex- 
ports, and  Darien,  in  consequence,  finds  it  a  hard  matter  to  secure  anything  like  the 
recognition  she  deserves.  The  presence  of  such  vessels  in  our  own  harbor  would  ma- 
teriiQly  increase  our  general  trade  and  add  to  the  importance  of  the  port.  While  so 
far  all  these  disadvantages  have  not  dealt  any  serious  blow  to  the  interior  timber 
trade,  they  certainly  have  prevented  its  natural  growth  and  with  it  the  growth  of 
our  commerce  generally. 

For  the  last  five  years  from  15  to  25  vessels  of  a  large  class  have  annually  loaded 
with  Darien  timber  at  Sapelo  and  Saint  Simon's,  but  the  quantities  and  values  of  these 
cargoes  are  recorded  in  the  custom-houses  of  Savannah  and  Brunswick  and  claimed 
as  amongst  their  exports.  The  figures  submitted  in  this  report  are  strictly  shipments 
rom  our  own  harbor. 

Arrivals  and  clearances  of  vessels  at  Darien^  Ga.,  from  January  1, 1875,  to  Januarjf  1, 1886» 

ARRIVED. 


Year. 


1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1683 
1884 
1885 


Coastwise. 


77 

65 

104 

61 

58 

66 

101 

117 

95 

81 


Tom. 
28,063 
23,105 
54.827 
20,261 
23,275 
21,539 
40,610 
48,208 
38,173 
84,412 
27,763 


Orsw. 
647 
611 

1,257 
611 
487 
489 
849 
999 
815 
714 
682 


Foreign  ports. 


American  vessels. 


No. 


8 
2 
8 
1 
8 
1 


2 
2 


Tons. 


674 
1,051 
1,199 

668 
1,220 

453 


606 
652 


Chmo. 


22 

20 
25 
13 
29 
9 


16 
16 


Foreign  TesseU. 


No. 

92 

124 

99 

126 

115 

134 

162 

90 

93 

92 

80 


Tons. 

47,600 

70.868 

60,913 

60,109 

67,710 

68.072 

84,456 

51,421 

49,700 

50.178 

42,687 


Orno. 
1,108 
1,897 
1,281 
1,628 
1,407 
1,608 
1,991 
1,155 
1,135 
1,133 
975 


No. 
169 
189 
206 
189 
176 
201 
266 
208 
188 
175 
160 


TotaL 


Torn. 

Orsw. 

FosL 

75,663 

1,845 

22 

93,473 

2,508 

21 

106,414 

2,510 

20 

90,424 

2,289 

20 

82,184 

1,919 

19| 

90,279 

2,110 

19} 

126. 205 

2,869 

19i 

100,082 

2,163 

19 

87.963 

1,950 

19 

85,196 

1,863 

19 

71,002 

1.673 

181 

I5 


CLEARED. 


1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 


22 
89 
44 
28 
40 
55 
80 
W3 
66 
50 
46 


12,214 
9,800 
13,209 
7.842 
14.052 
17,076 
28,492 
84,098 
25,019 
20,637 
16,649 


828 
270 
814 
181 
801 
893 
617 
709 
519 
457 
889 


11 
4 
4 

6 
7 
7 
8 
6 
9 
U 
8 


4,055 
1,553 
842 
8,009 
2,765 
8,589 
8,120 
1,962 
3,633 
3,977 
8,854 


97 
82 
21 
6i 
67 
72 
70 
46 
72 
85 
62 


101 
180 
169 
149 
125 
163 
184 
115 
108 
119 
96 


55,759 
87,489 
92,795 
83,885 
65,433 
84,172 
95,353 
63.525 
56.411 
66.337 
52,742 


1,872 
2,263 
2,154 
1,947 
1,538 
2,016 
2,164 
1,434 
1,840 
1,478 
1,198 


137 
223 
217 
183 
172 
230 
272 
214 
183 
189 
152 


72,028 

98.842 

106,846 

94,236 

82.250 

104,837 

126.965 

99,585 

84,963 

90,951 

72,745 


1,797 
2,665 
2,489 
2,190 
1,896 
2,481 
2,851 
2,189 
1,031 
2,020 
1,600 
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Timber  ihipmenU  from  Port  of  Darien,  Ga.,  from  January  1,  187^,  to  Jamuary  1,  U 


Foreign. 

Coaatwiae.                                   TiKaL           ] 

Year. 

Number  of 

Baperficial 

feet. 

Value. 

Number  of 

Buperflcial 

feet. 

Value. 

2«  oinbet  of 

auperficial 

feet. 

! 

Valw. 

1875 

41,447,024 
60,762,000 
64,878,000 
69,697,124 
47,217,ei8 
74,612,620 
65,420,876 
80,639,879 
42,886,000 
60,656^000 
40,101,000 

$557,524 
735,009 
776,856 
716,865 
666,618 
895,850 
785.050 
439,672 
508,620 
607,872 
601,262 

10.992,600 
8,870,000 
11,888,100 
7,057,800 
12,646,800 
15,868.500 
25,642.800 
80,688,200 
22, 617, 100 
18,678,800 
14,984,100 

$181,877  CO 
138, 105  00 
190. 153  65 
116,453  70 
208,672  20 
253,678  60 
423,109  20 
606,855  80 
871.632  15 
806.459  45 
247,837  66 

82, 439. 6:^4 
69.  l.'tS,  000 
76.266,100 
66. 7M.  D24 
69.8M.6I8 
89,981,020 
91.063.676 
67. 327. 579 
64.902.100 
69.229.800 
65.085^100 

$7^tt>l 

1876 

873. 2M 

1877 

971 OM 

3878 

K32L818 

1879 

775.285 

1880 

1  14S9S 

1881 

1.20&15( 

1882 

914.027; 

1888 

888,15! 
9i4  331 

1884 

1886 

749l1S8 

683.816,741 

7,090,283 

178,729,800 

2,949,780  90 

762,046.041 

10.010.9131 

COMMBRCB. 


1880 
1881 
1882 
1883 
1884 
1885 


Value 

Value 

Totel 

ofexporta. 

ofimporta. 

coTWtiflflt 

$1,621,904 

$5,600 

$11,89611 

1, 137. 496 

3,856 

1^980« 

1, 073, 008 

1,025 

11,231  N 

969,834 

2,334 

11.067  ff 

1,038.185 

11 

9,63g» 

860,500 

...... ...... 

2,3»a 

l1'_ 


ML 


First  Lieat.  O.  M.  Carter, 

Corp$  of  Engineorif  U,  8,  A. 


R.  W.  Grubb, 
Deputy  Collector f  Port  of  Darien. 


M  Z2. 

IMPROVEMENT  OF  BRUNSWICK  HARBOR.  GEORGIA. 

The  appropriations  made  by  GoDf^ress  since  1879  for  improving  Bruns- 
wick Harbor,  Georgia,  in  conformity  to  the  original  project  described 
in  my  annual  report  of  1880,  printed  as  Appendix  J  7,  Annual  Report 
of  the  Chief  of  Engineers  for  the  same  year,  aggregate  $70,000.  Pre- 
viously an  appropriation  of  $10,000  had  been  made  by  the  act  approved 
July  4, 1836,  and  exi>ended  in  partially  removing  a  shoal  in  the  same 
locality  at  which  improvements  have  recently  been  made. 
>  The  project  referred  to  provided  for  the  construction  of  a  jetty  or  train- 
ing-wall, projecting  from  the  most  easterly  point  of  Buzzaitl's  Island,  lo- 
cated approximately  parallel  to  and  about  1,000  feet  distant  firom  the 
opposite  shore  of  Brunswick  Biver  (Bast  Biver),  for  the  purpose  of  con- 
tracting the  water-way  and  concentrating  the  currents.  The  project 
further  provided  for  more  or  less  dredging  along  the  line  of  channel 
proposed  to  be  improved.  The  cost  of  the  project  was  estimated  at 
$73,187. 

The  object  of  these  operations  is  to  establish  and  maintain  a  ship- 
channel  of  15  feet  depth  at  mean  low  water,  equivalent  to  about  22  feet 
at  mean  high  water,  through  the  shoal  located  about  a  mile  below  the 
city  of  Brunswick,  where  heretofore  there  existed  a  low-water  depth  of 
only  9  feet.    No  estimates  were  included  in  this  plan  for  works  at  the 
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upper  end  of  Buzzard's  Islaud  or  elsewhere  that  mip^ht  eventually  be 
necessary  for  increasing  the  ebb  flow  of  Brunswick  River.  The  possi- 
bility that  such  works  might  be  needed  was  suggested  in  my  first  an- 
iinal  report  on  this  improvement,  where  I  stated  that  it  was  determined 
to  omit  all  work  at  the  upper  end  of  the  island  as  a  matter  for  future 
<x)nsideration. 

It  has  been  evident  for  some  years  past  that  the  existing  project  must 
be  modified,  or  rather  enlarged,  in  order  permanently  to  secure  the  low- 
ering of  the  refractory  shoal  to  a  minimum  low- water  depth  of  15  feet. 

The  enlarged  plan  embraces  the  work  contemplated  in  the  existing 
project,  and  provides,  in  addition,  for  the  following  work: 

(1)  A  low  dam  across  Turtle  River,  extending  obliquely  up-stream 
from  the  upper  end  of  Buzzard's  Island  to  the  opposite  shore  of  Blythe  ' 
Island.    This  dam  is  designed  to  deflect  a  larger  volume  of  water  at 
ebb  tide  into  Brunswick  River,  and  thus  increase  the  strength  of  the 
currents  across  the  shoal  below  the  city  of  Brunswick. 

(2)  Dredging  in  the  vicinity  of  Turtle  River  Dam  to  facilitate  the  en- 
trance of  a  larger  amount  of  water  into  Brunswick  Biver. 

(3)  Short  spur-jetties  in  the  lower  part  of  the  river,  either  on  the  right 
or  left  bank,  or  on  both  banks,  to  contract  the  water-way.  When  the 
location  of  the  existing  jetty  was  fixed,  it  was  expected  that  this  work, 
in  conjunction  with  the  proposed  line  of  bulkhead  on  the  opposite  or 
city  shore,  would  cause  the  necessary  contraction,  in  order  that  the  cur- 
rents might  produce  the  desired  scouring  elfect^  upon  the  shoal  below. 
The  bulkhead  line,  which  it  was  presum^  would  be  built  either  by  the 
city  authorities  or  by  the  riparian  owners  directly  interested  in  the  im- 
provement of  the  ship-channel,  exists  as  yet  only  upon  paper.  Only 
the  heads  of  a  number  of  piers  of  open  pile-work  approximately  indi- 
cate the  bulkhead  line. 

The  effects  which  a  bulkhead  would  have  aided  in  producing  may  be 
realized  to  a  satislactory  extent  by  the  construction  of  spurs.  For  some 
distance  above  the  return-face  of  the  existing  jetty  the  width  of  the 
river  may  advantageously  be  somewhat  reduced  by  building  a  few  wing- 
dams  from  Buzzard's  Island,  or  by  extending  the  jetty  up-stream  a  few 
hundred  yards. 

(4)  Jetty.  This  work  to  be  raised  to  a  higher  and  uniform  level. 

(5)  Dredging  on  the  shoal  in  Brunsu^k  River.    In  the  original  plan 
it  was  estimated  that  90,000  cubic  yards  of  material  would  have  to  be 
removed  at  a  cost  of  $17,750.    Experience  has  shown  that  a  larger  ex- 
penditure will  be  required  for  this  purpose,  the  refractory  character  of  a 
large  portion  of  the  material  consisting  of  compact  clay  or  shell-stone, 
mreatly  increasing  the  cost  of  dredging  in  the  first  instance,  and  the 
-quantities  to  be  removed  largely  exceeding  those  originally  estimated, 
owing  to  the  fact  that  in  the  absence  of  sufficiently  strong  currents  the 
^dredged  cuts  were  repeatedly  partly  filled  in  again  during  the  time  that 
-work  was  suspended  from  want  of  funds. 

It  is  estimated  that  the  enlarged  plan,  herewith  briefly  described, 
-vnllin  the  aggregate  cost  from  $190,000  to  $200,000,  inclusive  of  the 
ximounts  heretofore  appropriated. 

DESCRIPTION  OF  WORK   DONE    IN  BRUNSWICK  HARBOR,  GEORGIA,  IN 
ACCORDANCE  WITH  EXISTING  PROJECT  OF  IMPROTEMENT. 

With  the  usual  intermissions,  rendered  unavoidable  by  irregular  and 
inadequate  appropriations,  operations  have  been  carried  on  from  Octo- 
l>er,  1880,  to  May,  1885. 
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There  being  no  funds  available,  no  work  was  done  during  the  past 
fiscal  year. 

The  main  line  of  the  jetty  is  now  laid  to  a  length  of  4,199  feet.  Its 
head  reaches  the  18-foot  low-water  curve  of  Turtle  River.  Its  upper 
ead  is  located  some  distance  off  the  projecting  point  of  the  east  shore 
of  Buzzard's  Island,  and  is  joined  thereto  by  a  spur  or  return-face  of  310 
feet  length.  The  return-face  and  the  adjoining  portion  of  the  jetty 
proper  are  formed  of  palmetto  cribs,  attached  to  platforms  of  round  tim- 
ber, and  filled  with  brush  and  dredged  material.  To  insure  the  stabil- 
ity of  the  spur,  an  apron  of  log-and-brush  mattresses,  30  feet  wide,  held 
down  by  riprap-stone,  is  placed  on  the  down-stream  side  along  the  base 
of  the  cribs.  Several  courses  of  similar  matresses,  20  feet  wide,  rise  up 
to  the  top  of  the  cribs,  and  additional  courses  of  mattresses  and  ripra[y- 
stone  placed  on  top  of  this  submerged  work  bring  its  crest  up  to  a  height 
of  2  or  3  feet  above  mean  low  water.  On  the  upstream  side  of  the 
spur  its  base  is  likewise  protected  from  scour  by  mattresses. 

Crib-work,  topped  off  with  a  ridge  of  riprap-stone,  forms  780  linear 
feet  of  the  length  of  the  jetty  proper,  beginning  at  the  angle  formed 
with  the  return-face.  The  low- water  depths  next  to  the  line  of  cribs, 
spur,  and  jetty,  range  from  10  to  18  feet.  The  remaining  portion  of  the 
jetty,  3,419  linear  feet,  is  built  of  double-raft  mattresses,  overlaid  lyith 
brush  and  loaded  with  riprap-stone,  averaging  4  feet  in  thickness  over 
all ;  they  occupy  generally  more  shallow  water,  varying  from  4  to  9  feet^ 
except  in  approaching  the  head  of  the  work,  where  the  water  rapidly 
deepens.  The  bottom  mattresees  are  30  feet  wide,  excepting  the  last 
two,  which  are  40  feet. 

The  material  removed  by  dredging—  sand,  loam,  and  clay,  mixed  in 
various  proportions — aggregated  80,602  cubic  yards.  The  dredging  wa« 
carried  on  upon  four  adjoining  lines,  parallel  to  the  jetty  and  about  24(^ 
yards  east  of  it.  Each  cut  varies  from  20  to  25  feet  in  width ;  they  com- 
mence a  little  above  the  point  of  the  junction  of  the  jetty  with  its  return- 
face.  They  were  for  the  most  part  made  to  a  low- water  depth  of  15 
feet ;  the  longest  cut  measured  4,840  feet,  reaching  the  15-foot  low-water 
curve  of  Turtle  Eiver.  Its  upper  portion,  for  a  length  of  about  1,000 
feet,  was  only  dug  to  a  depth  of  12  feet.  Two  other  cuts  of  15  feet 
depth,  and  each  about  4,400  feet  in  length,  approached  the  outer  15-foot 
curve,  while  the  fourth  cut,  of  12  feet  depth,  extended  oulj-  about  1,500 
feet  down-stream  from  the  upper  end.  The  depths  of  water  at  low  tide 
on  either  side  of  the  line  and  in  the  vicinity  ranged  from  8  to  11  feet  at 
the  time  when  the  dredging  was  done. 

PRESENT    CONDITION    OF    THE    WORKS    OF    IMPROVEMENT,  AND    OP 

BRUNSWICK  RIVER  IN   THEIR  VICINITY. 

The  jetty  is  in  good  condition ;  the  riprap-stone  covering  of  the  criba 
and  mattresses  is  well  cemented  together  by  oyster-shells  and  barnacles. 

No  dredging  has  been  done  since  April,  1883,  and  in  the  absence  of 
works  required  for  controlling  and  strengthening  the  ebb  currents,  tlie 
depths  gained  at  that  time  have  to  a  great  extent  been  lost,  althongh 
the  channel  at  the  sboalest  places  is  still  from  1  to  2  feet  deeper  than  be- 
fore the  improvement  was  commenced.  Some  shoaling  has  taken  place 
along  the  city  front  from  Dartmouth  street,  opposite  the  upper  end  of 
the  jetty,  to  a  point  about  800  yards  higher  up.  The  river  is  here  from 
100  to  liOO  yards  wider  than  either  above  or  below.  Aside  from  the 
width  of  the  river,  which  should  be  somewhat  reduced,  the  shoaling  re- 
ferred to  may  also  be  ascribed  to  the  fact  that  vessels  up  to  200  feet  ift 


APPENDIX   M — ^REPORT   OF   GENERAL   GILLMORE.  1115 


f 


length  are  frequently  moored  bow  on  at  the  wharves  of  this  reach.  For 
a  portion  of  their  lengths  they  thus  act  as  spur-jetties,  tending  to  throw 
the  currents  across  the  river  towards  the  upper  end  of  the  jetty,  while 
shoaling  ensues  at  the  inner  ends  of  the  vessels,  gradually  extending 
outward.  At  the  upper  part  of  the  city,  where  the  river  is  but  200  yards 
wide,  ample  depths  exist  for  any  vessels  that  can  cross  the  seabar  at 
high  tide,  which  suggests  the  expediency  of  narrowing  the  river  just 
above  the  upper  end  of  the  existing  jetty  by  some  wing  dams. 

With  any  funds  that  may  become  available  it  is  proposed  to  raise  the 
existing  jetty  to  a  higher  level,  and  to  begin  the  work  of  improvement 
at  the  upper  end  of  Buzzard's  Island,  in  accordance  with  the  enlarged 
project. 

The  population  of  the  city  of  Brunswick  is  rapidly  increasing.  In 
1870  it  was  2,100;  in  1880,  2,900;  in  1884,  5.600;  and  now  it  is  esti- 
mated at  6,000.  The  city  is  easily  accessible  fi'om  the  sea,  with  a  prac- 
ticable mean  low- water  depth  of  16  to  17  feet  on  the  bar,  equivalent  to 
about  23  feet  at  mean  high  water. 

From  the  secoml  Trade  Issue,  Brunswick,  December,  1885,  a  commer- 
cial periodical  considered  to  be  well  informed  on  the  business  of  the  city, 
it  appears  that  in  1885  the  shipments  of  timber,  foreign  and  coastwise, 
aggregated  89,750,000  feet,  valued  at  $1,231,282.  In  the  same  year  the 
export  of  naval  stores  is  said .  to  have  amounted  to  87,453  barrels  of 
rosin,  and  891,863  gallons  spirits  of  turpentine,  of  a  total  value  of 
$565,502.  Of  another  staple  article,  cotton,  21,788  bales  wer^  shipped^ 
all  coastwise,  of  an  estimated  value  of  $1,080,000.  In  each  of  the  years 
1883-'84,  and  1885  the  aggregate  value  of  goo<ls  exported  exceeded 
$3,000,000,  and  averaged  $3,333,653.  In  previous  years  the  value  of 
exx)orts  was  considerably  below  that  average. 

Brunswick  is  directly  connected  with  the  interior  of  the  State  of 
Georgia  by  two  railroads :  the  Macon  and  Brunswick  Eailroad  and  the 
Brunswick-Albany  Hailroad.  Both  lines  traverse  vast  tracts  of  .timber 
land,  and  they  are  expected  before  long  to  connect  with  other  railroada 
to  form  continuous  lines  of  transportation  with  the  western  sections  of 
country  drained  by  the  Mississippi.  The  prospects  are  that  the  city  of 
Brunswick  will  continue  to  increase  in  population  and  commercial  im- 
portance, and  it  seems  desirable  that  Government  should  supply  as 
early  as  i>088ible  the  funds  required  to  remove  the  obstructions  to  navi- 
gation below  the  city  wharves. 

This  improvement  is  located  in  the  collection  district  of  Branswick,  Ga.,  at  the 
port  of  entry.    Amount  of  import  and  other  duties  collected  in  1885,  $3,939.27. 

Since  the  present  plan  of  improvement  was  adopted  appropriations 
have  been  made  as  follows: 

Bjactof  Congress  approved  March  3,  1879 $20,000 

By  act  of  Congress  approved  June  14, 1880 10,000 

By  act  of  Congress  approved  March  3, 1881 5,000 

By  act  of  Congress  passed  August  2.  1882 25,000 

By  act  of  Congress  approved  July  5,  1884 10,000 

Total 70,000 

Of  this  amoMnt  there  has  been  expended  to  June  30, 1886,  the  sum  of 
$69,871.81. 

A  chart  of  Brunswick  Harbor,  showing  condition  of  improvement  to 
June  30, 1886,  and  the  report  of  First  Lieut.  O.  M.  Carter,  Corps  of 
Engineers,  including  commercial  statistics  by  the  collector  of  the  port^ 
are  herewith  transmitted. 
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Money  statement. 

^Jaly  1, 1885,  amount  available $387  43 

Jnly  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 |125  47 

Julyl,  1886,  outstanding  liabilities 133  77 

259  24 

July  1, 1886,  amount  available 1*28  19 

Amount  appropriated  by  act  approved  August  5, 1886 22, 500  00 

•Amount  available  for  fiscal  year  ending  June  30,  1887 22, 628  19 

f/Lmount  (estimated)  required  for  completion  of  existing  project 97, 500  00 
Amount  tnat  can  be  prohtably  expended  in  fiscal  vear  ending  June  30,1888    75, 000  00 
Submitted  in  compliance  witb  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  lieutekaxt  o.  m.  carter,  corps  of  engineers. 

United  States  Engineer  Office, 

Savannahf  Ga,,  June  30,  1886. 

General  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  im- 
proving  the  harbor  at  Brunswick,  Ga.,  for  the  fiscal  year  ending  this  date: 

On  account  of  lack  of  funds  no  work  was  done  here  during  the  year.  An  examina- 
tion made  during  the  present  month  shows  the  Jetty  to  be  in  good  condition,  the  rock 
being  well  cemented  together  by  oyster  shells  and  barnacles. 

During  the  year  a  few  wharves  have  been  bnilt  out  beyond  the  authorized  bulk- 
head line.  This,  together  with  the  method  of  mooring  vessels  at  right  angles  to  the 
wharves,  has  caused  some  shoaling  along  the  city  Iront.  The  9-foot  curve  above 
McCullough's  Wharf  has  pushed  out  almost  to  the  sailing  range,  and  the  channel  de- 
fined by  these  curves  has  narrowed  150  feet  during  the  year.  The  12-foot  mean  low- 
water  channel  at  the  lower  end  of  the  city  has  narrowed  somewhat,  and  does  not 
extend  up-stream  as  far  by  375  feet  as  at  the  close  of  last  year.  Opposite  the  upper 
end  of  the  Jetty  the  channel  defined  by  these  curves  has  widened,  increased  in  regu- 
larity, and  worked  down-stream  in  places  about  350  feet.  The  shoal  middle  ground 
has  almost  disappeared. 

The  length  of  the  shoal  between  the  upper  and  lower  2-fathom  curves  is  now  2,600 
feet,  with  a  least  mean  low- water  depth  on  the  range  of  10.1  feet,  a  shoaling  of  half 
«  foot  having  taken  place  during  the  ^ear. 

I  append  a  table  of  commeroiu  statistics  of  the  port,  furnished  by  the  collector  of 
customs.  The  exports  have  increased  from  $393,000  in  1875  to  $3,063,969  in  18^ 
The  shipments  of  lumber,  coastwise  and  foreign,  during  the  year  of  1885  amounted  to 
€9,750,000  feet.  The  trade  in  naval  stores  has  almost  trebled  in  the  last  5  years,  the 
foreign  shipments  during  this  period  having  increased  at  a  still  greater  rate.  In  1880 
only  four  vessels  were  required  to  carry  the  naval  stores  shipped  foreign,  while  in 
.1885  twenty-eight  vessels  were  required  to  carry  the  84,983  Darrein  of  rosin  and 
•spirits  of  turpentine  exported. 

A  ohart  showing  the  present  condition  of  the  improvement  is  transmitted  herewith. 
Very  respectftilly,  your  obedient  servant, 

O.  M.  Carter, 
FiTMi  Hevtenantf  Corp$  of  Engineerg. 

€oL   Q.  A.  GiLLMORK, 

Corp§  of  Enginoerif  U.  8,  A, 
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COMMERCIAL  STATISTICS. 

Arrivali  and  dearanoea  of  vessels ,  and  commerce,  at  BrunswicJCf  Ga.ffrom  January  1, 187& 

to  December  31,  1885. 

ARKIVED. 


Yetn. 


1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 


Coastwise. 


Foreign  ports. 


American  vessels. 


6 

ja 

§P 

3 

a 

a 

9 

o 

> 

H 

116 

82,584 

148 

44,897 

271 

77,656 

279 

100.451 

835 

123,149 

290 

110,302 

239 

88,063 

242 

93,280 

oe 
a 

a 
o 

H 


850 
1,090 
1,892 
2,239 
2,659 
2,368 
1,893 
1,928 


86 
8:) 
86 
13 

7 
11 
10 
10 


10, 218 
8,235 

11,219 
4,174 
2,095 
4,814 
4.434 
3,216 


£ 


270 

232 

817 

98 

57 

107 

88 

97 


Foreign  vessels. 


41 
40 
89 
63 
63 
87 
126 
94 


a 
§ 


19,008 
17,589 
14,996 
80,279 
26,958 
40,765 
62, 818 
43,284 


s 


IS 

432 
751 
604 
979 
1,435 
1,037 


TotaL 


■ 

• 

•l 

Sf 

f 

H 

193 

61,810 

221 

70,221 

346 

103,871 

855 

134,904 

405 

152, 202 

897 

155,881 

875 

155,815 

846 

139, 780 

£ 


1.61S 
1,79» 
2,641 
8,088 
8.416 
8,454 
8,416 
8,053 


CLEARED. 


1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 


124 

32.767 

874 

28 

9,231 

236 

40 

21,218 

550 

201 

63,216 

157 

42,345 

1,110 

21 

7,172 

172 

47 

21, 730 

655 

225 

71, 247 

270 

78, 913 

2,010 

14 

5,01U 

115 

48 

19. 970 

5S0 

332 

103.900 

252 

82,155 

1,732 

17 

7,218 

156 

87 

42, 659 

1,014 

856 

182,032 

278 

96,li0 

2,086 

10 

7,761 

170 

101 

48,690 

1,139 

398 

152,630 

257 

91, 036 

1,962 

2d 

11,268 

240 

124 

55,717 

1,309 

411 

158.021 

176 

62,927 

1,322 

88 

16.209 

335 

148 

70, 612 

1,633 

362 

149, 748 

196 

71,845 

1,481 

21 

8,696 

190 

135 

62,437 

1.456 

852 

142,478 

1,660 
1,843 
2,675 
2,002 
8.39& 
3,571 
8,290 
8.127 


COMMERCE. 


Years. 


1878 
1870 
1880 
1881 
1882 
1883 
1884 
1885 


Value  of 
exports. 


It  372, 842 
1, 894, 401 
1,702,570 
2,230,000 
2, 700, 000 
8. 437, 000 
8, 500, 000 
8,063,960 


Valne  of 
imports. 


1400 
8,197 
8,098 
4,377 
2,739 
3,003 
958 
4,008 


Total 
collections* 


14,500  97 
5,644  88 
17,723  27 
29, 805  30 
20. 058  90 
24,911  61 
19, 7J0  82 
8,939  2T 


Comparative  statement  of  receipts  and  shipments  of  tiaval  stores. 

Receipts  (bsrrels). 

Shipments  (harrels). 

Stock  on 
hand. 

Receipts  for 
year. 

Totd 

Coastwise 
and  inte- 
rior towns. 

Foreign. 

Steele  on 
hand. 

TotaL 

>* 

i 
1 

i 

5 

Gk 
80 

600 

1 

i 
MM 

• 

a 
1 

a. 

U2 

• 

.2 
S 

OS 

a 
1 

• 

• 

• 

(4 

• 

X 
"a. 

CO 

t 

i 

CO 

1880.. 

3,000 

86,495 

8,661 

39,495 

9,261 

29,339 

8,871 

7,201 

650 

2,935 

240 

80,475 

0,261 

1881.. 

2,935 

240 

'67,662 

13,400 

70,297 

13,730 

37,029 

8,621 

18, 077 

3,009 

15, 191 

2,100 

70,297 

13,730 

1882.. 

1M91 

2,100104,357 

23,459 

119,548 

25,559 

46,785 

11,533 

52, 972 

11,828 

19,791 

2,200 

119,548 

25.550 

1888.. 

19,791 

2,200  80.078 

16,105 

99, 769  18, 305 

9,846 

5.183 

74, 687 12, 229  15, 236 

893 

99, 769  18, 305 

1884.. 

15^236 

803105,62223.449 

120, 858  24, 842 

22.859 

2,565 

98,983  20,167 

8,016 

1,610 

120,858  24,34? 

1885.. 

8,016 

1,610  92,958  20,900 

100,974  22,510 

20, 197 

8,556 

68.814 

16,169 

11,963 

2.785 

100.074  22,610 

FiiBt  Lieat.  O.  M.  Carter, 

Corps  of  Engineers^  U,  S.  A, 


Jacob  £.  Dart, 

Collector. 
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M  13. 

IMPROVEMENT  OF  THE  ENTRANCE  TO  CUMBERLAND  SOUND,  BETWEES 

GEORGIA  AND  FLORIDA. 

The  plan  for  tbe  improvement  of  the  entrance  to  Cumberland  Somid, 
Oeorgiaand  Florida,  submitted  with  my  report  of  June  30, 1879,  printed 
as  Appendix  1 8,  Annual  Report  of  the  Chief  of  Engineers  for  1879,  com- 
prises the  construction  of  two  low  jetties  composed  of  riprap-stone  resting 
upon  a  foundation  mattress  of  logs,  or  logs  andbrnsh,  starting^  respect- 
lively,  from  the  shores  on  opposite  sides  of  the  entrance  and  extending 
seawards  across  the  bar  upon  lines  so  directed  that  the  outer  ends  wiU 
be  parallel  to  each  other  and  from  3,000  feet  to  3,600  feet  apart,  or  such 
ilistance  as  may  hereafter  be  deemed  necessary.  The  available  low- 
water  depth  has  heretofore  varied  from  11  feet  to  13  feet,  with  a  mean 
rise  and  fall  of  tides  of  about  6  feet.  Two  low  jetties  reaching  entirely 
across  the  bar  would  be  expected  to  maintain  a  low-water  channel  not 
less  than  20  to  21  feet  deep.  Greater  depth  may  be  secured  by  carry- 
ing the  jetties  to  higher  levels. 

The  cost  of  the  work  was  estimated  at  $2,071,023. 

On  account  of  the  small  appropriations  hitherto  made  for  this  im- 
provement, entirely  disproportionate  to  its  magnitude,  and  the  frequent 
and  prolonged  suspension  of  operations  resulting  therefrom,  this  origi- 
aial  estimate  of  cost  will  probably  be  considerably  exceeded. 

Four  appropriations  have  thus  far  been  made  for  improving  the  en- 
trance to  Cumberland  Sound,  aggregating  $255,000. 

No  work  was  done  on  the  jetties  during  the  fiscal  year  just  closed, 
no  funds  being  available  for  the  purpose. 

SUMMARY  OF    WORK  DONE  TO  THE  PRESENT  TIME. 

North  jetty, — This  work  was  commenced  in  June,  1881.  From  its 
shore  end  on  Cumberland  Island,  the  foundation  course  or  apron,  con- 
sisting of  log  and  brush  mattresses  overlaid  with  broken  stone,  extends 
2,200  feet  on  a  range  bearing  south  63J  degrees  east,  crossing  Cumberland 
Ohannel.  It  then  follows  a  range  bearing  south  80  degrees  east  for  a 
length  of  5,172  feet.  The  total  length  of  the  apron  is  therefore  at  present 
7,372  feet.  Its  seaward  end  is  located  in  shallow  water  not  far  from 
the  North  Breakers,  north  of  Pelican  Shoal.  The  mattresses  are  fron^ 
25  to  52  feet  wide,  and  from  19  to  22  inches  thick.  At  the  deeper  por- 
tions of  Cumberland  Channel,  for  a  length  of  1,493  feet,  a  second  coai^ 
of  mattresses,  20  feet  to  25  feet  wide,  rests  upon  the  bottom  coarse' 
Here  the  foundations  for  two  spurs  were  also  laid  on  the  south  side  of 
the  jetty.  Thus  far  15,612  cubic  yards  of  riprap  stone  have  been  used 
in  the  work. 

South  jetty. — ^The  south  jetty  was  commenced  in  June,  1882.   Its 
starting  point  is  located  on  the  eastern  shore  of  Amelia  Island,  about 
5,700  feet  from  Fort  Clinch.    The  bottom  course  has  been  laid  to  an 
Aggregate  length  of  7,667  feet,  the  mattresses  varying  from  40  to  IM 
feet  in  width.    The  jetty,  from  its  starting  point  on  Amelia  Island,  fol- 
lows a  course  due  east  for  a  distance  of  1,619  feet.    Thence  it  is  laad 
for  the  balance  of  the  length  of  bottom  course  so  far  constructed,  upon 
a  range  north  68  degrees  32  minutes  east.    The  mattresses  are  about  IS 
inches  thick,  and  are  loaded  with  an  average  of  12  inches  of  stone.    For 
about  half  a  mile  the  jetty  is  laid  in  comparatively  shallow  water ;  tbe 
rest  of  the  work,  extending  seaward,  passes  through  water  of  from  17  to 
20  feet  depth  at  mean  low  tide. 
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The  south  jetty  bas  at  present  reached  a  point  upon  the  inner  slope 
of  the  bar  whence  another  more  easterly  range  will  be  adopted,  when 
operations  can  be  resumed. 

The  following  quantities  of  material  have  been  employed  in  the  work 
from  the  beginning  of  operations  to  the  present  time : 


Bipnp-ato&e. 


OuHeyardt. 

Northletty '  '       4e.4«0  ^m 

SoaihW ' 74, 170 23,180 

Total laoTwO  88,892 

The  leilgths  of  the  foundation  courses  of  the  two  jetties,  measured 
along  their  axes,  are  as  follows : 

Length  of  foundation  course  of  north  jetty,  June  30, 1886,  7,372  feet. 
Length  of  foundation  course  of  south  jetty,  June  30, 1886,  7,667  feet. 

EFFECTS  AND  CONDITION  OF  THE  WORKS  OF  IMPROVEMENT. 

A  survey  of  the  entrance  to  Cumberland  Sound  was  made  in  July  and 
August,  1885,  a  chart  of  which,  with  my  report,  dated  November  28, 
1885,  has  been  submitted  to  the  Department.  An  additional  examina- 
tion was  made  in  June,  1886. 

These  investigations  disclosed  some  interesting  facts  when  comparing 
their  results  with  those  furnished  by  a  survey  made  in  April,  1883. 

Over  large  portions  of  the  bar,  where  the  new  ship  channel  is  to  be 
located,  the  depth  of  water  has  increased.  The  18-foot  low- water  curve 
on  the  inner  slope  of  the  bar,  actually  a  pocket  formed  by  the  eastward 
continuation  of  the  marginal  18foot  curves  of  Amelia  Basin,  was, in 
August,  1885,  found  to  have  worked  out  about  3,000  feet  since  1883, 
but  in  June,  1886,  had  again  receded  1,350  feet,  so  that  at  that  time  the 
actual  advance  since  1883  amounted  to  about  1,650  feet,  extending  to  a 
point  about  one-fourth  of  a  mile  in  advance  of  the  present  outer  end 
of  the  south  jetty. 

Compared  with  its  location  in  1883,  the  outer  18-foot  curve,  beyond 
the  crest  of  the  bar,  had  in  August,  1885,  receded  from  350  to  400  feet, 
but  in  June,  1886,  it  had  again  moved  seaward  from  75  to  220  feet. 
In  consequence  of  these  changes  the  nearest  distance  between  the 
inner  and  outer  18-foot  curves  of  the  bar  was  4,000  feet  at  the  end  of 
the  last  fiscal  year,  while  in  April,  1883,  it  exceeded  one  mile. 

Although  at  the  present  time  the  hydraulic  condition  of  that  portion 
-of  the  bar  where  the  new  permanent  ship-channel  will  be  located  is 
not  as  favorable  as  during  the  first  months  of  the  past  fiscal  year,  it  is 
evident  that  depths  have  generally  increased,  and  the  inner  18-foot 
ourve  has  advanced  about  550  yards  nearer  to  the  bar-crest  since  1883, 
forming  a  pocket  in  conformity  to  the  line  of  channel  designed  to  be 
created.  This  result  may  well  be  ascribed  in  a  large  measure  to  the 
recent  seaward  extension  of  the  foundation  of  the  south  jetty,  which 
has  amounted  to  over  3,500  feet  since  December,  1884. 

The  Pelican  and  other  shoals  to  the  north  of  Amelia  Basin  have 
shifted  their  position  to  the  eastward;  their  aggregate  area  exposed  at 
low-water  in  August,  1885,  was  considerably  less  than  in  1883. 

The  local  deepening  of  Cumberland  Channel,  where  it  is  crossed  by 
the  north  jetty,  has  continued.    In  1881,  before  the  work  of  improve- 
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meiit  had  been  cotnmeaced.  tbe  maximuin  low -water  depth  was  hem 
124  feet.  In  1883,  wbeii  tbe  bottom  course  of  tbe  jetty  had  already  at- 
taioed  ita  present  length,  depths  of  from  16  to  17  feet  bad  developed  on 
either  side  of  and  near  to  the  work.  Tbe  survey  of  1885  showed  fur- 
ther increase  of  depth,  cbielly  to  tlie  southward,  where  up  to  23  feet 
of  water  was  found  in  tbe  month  of  August  of  that  year.  This  is 
actually  merely  a  deep  pool  which  rapidly  becomes  more  shallow  in 
going  further  south  ;  it  probably  owes  ita  origin  to  the  water  combiDg 
over  the  submerged  jetty  at  dood-tide.  A  settlement  of  about  5  feel 
has  taken  place  here;  this  matter  must  be  atieoded  to  as  eoonasfundft 
Bhall  become  available. 

The  shore-ends  of  both  jetties  are  well  sanded  over,  and  the  shore- 
lines in  their  vicinity  are  steadily  growing  seawards,  especially  at  tlie 
south  jetty,  where  since  September,  1885,  the  low-water  line  has  ad- 
vanced about  1,000  feet,  and  "  Kingsley's  Bank  "  is  now  practically 
joined  to  the  shoie. 

Tbe  portions  of  the  north  jetty  bare  at  low-water  are  in  good  condi 
tion,  the  stone  covering  being  well  compacted  by  tbe  growth  of  bar 
uacles.  Where  logs  of  mattresses  are  exposed,  the  work  of  the  tered« 
can  be  observed,  but  no  material  damage  seems  to  have  been  done 
The  mattresses  of  the  south  jetty,  laid  in  1884  and  1885,  have  sandec 
over  well. 

The  12-foot  and  18-foot  curves  forming  the  margins  of  the  deef 
anchoring  ground  known  as  Amelia  Basin  have  not  materially  changed 
their  positions  of  late  years,  except  that  at  a  point  abont  2,000  fe^t 
southeast  of  tbe  present  seaward  end  of  the  north  jetty  the  northern 
marginal  12-foot  curve  now  bulges  out  northward,  forming  a  pockel 
from  1,200  to  1,500  feet  long.  The  pocket  is  located  upon  the  site  of  » 
shoal  which  was  formerly  bare  at  low  water  or  had  depths  of  from  1 
foot  to  4  feet.  Further  north,  on  the  range  of  the  pocket,  the  deepes' 
water  in  this  vicinity  is  found,  and  it  ia  possible  that  a  new  channel 
may  be  formed  here  that  will  ultimately  take  Xbe  place  of  Camberlw*3 
Channel  when  the  latter  shall  have  been  obstrocted  by  raising  tbe  cres* 
ol  the  north  jetty,  unless  it  is  prevented  by  an  early  extension  of  tb* 
jetty. 

Noticeable  changes  in  the  sailing  line  across  the  bar  are  tolK^  ri.*for(le*' 
In  1880,  vessels  approaching  from  tbe  sea  followed  a  course  beario 
west-southwest,  practically  parallel  to  the  second  range  upon  which  tl» 
south  jetty  was  since  laid,  and  about  1,200  feet  to  the  northward  of  i 
In  H>81,  however,  the  line  in  approaching  tbe  bar  had  a  direction  elmcF* 
due  west  until  it  intersected,  somewhere  in  tbe  vicinity  of  the  c 
the  bar,  tbe  line  of  1880,  which  tbe  vessel  then  followed  " 
channel,  therefore,  formed  an  obtuse  angle  opening  southT' 
the  channel  had  again  straightened  ont,  but  had  trav^fiiH 
southward,  with  nearly  the  same  bearing  as  In  *"'" 
that  position  for  overtwo  years,  but  in  Sopi  "  ' 
ward  movement  was  observid,  parallel  to  ' 
proaching  the  south  jetty  to  wiiliin  from  ' 
a  straight  course. 

In  April,  1886,  another  cliaiige  ocr 
which  took  place  in  1881.     The  sa* 
had  moved  still  farther  soncli,  an 
present  seaward  end  of  tbe  jet" 
an  angle,  passing  almost  due 
water.     If  the  jetty  were  ej 
yards,  it  woald  intersect  th< 
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A  BtroDg  ebb  current  sets  to  the  southeast  across  the  south  jetty, 
which  has  settled  somewhat  at  the  angle  formed  by  its  two  range  lines. 

It  is  evident  that  the  extension  of  both  jetties  should  be  proceeded 
with  vigorously  to  promote  the  connection  of  the  ISfoot  curves  on  the 
inner  and  outer  slopes  of  the  bar,  and  to  prevent  the  chaunel  of  navi- 
gation from  shifting  from  place  to  place.  By  comparison  with  the  chart 
of  1843  the  length  of  the  bar  channel  between  the  IS^foot  curves  has 
diminished  4,500  feet,  and  its  least  practicable  depth  has  increased  1 
foot;  the  shoalest  low-water  soundiug  in  the  present  range  is  now  li 
fe^  whereas  heretofore  13  feet  was  the  greatest  available  depth. 

With  any  funds  that  may  become  available,  it  is  proposed  to  extend 
the  foundation-course  of  the  jetties  and  raise  them  to  a  higher  level, 
and  to  protect  by  suitable  works  the  north  jetty  from  undermining  by 
scour  where  it  crosses  the  deep  portion  of  Cumberland  Channel. 

The  advantages  possessed  by  the  port  of  Femandina,  on  account  of 
its  large  capacity  and  well-sheltered  anchorage^  have  been  referred  to 
in  previous  Annual  Beports.  Attention  is  invited  to  the  commercial 
statistics  appended  to  the  accompanying  report  of.  my  assistant.  First 
Lieut.  O.  M.  Carter,  Corps  of  Engineers.  It  appears  from  them  that 
the  total  commerce  of  the  harbor  of  Femandina  during  the  eleven  years 
ending  December  31, 1885,  was  valued  at  $31,940,235. 

This  work  is  located  in  two  coUection  districts,  the  north  Jetty  being  in  the  collec- 
tion district  of  Saint  Mary's,  Ga.,  and  the  sontn  Jetty  in  that  of  Femaodina,  Fla. 
Femandina  is  the  nearest  port  of  entry.  Import  duties  coUected  dnrinc:  the  year 
1885, 12,451. 

The  following  appropriations  have  been  made  for  the  improvement 
of  the  entrance  to  Cumberland  Sound : 

By  act  of  Congress  approved  June  14, 1880 130,000 

By  act  of  Congress  approved  March  3,  1881 100,000 

By  act  of  Congress  passed  Angnst  2, 1882 50,000 

By  act  of  Congress  approved  July  ^1884 75,000 

Total 255,000 

The  expenditures  to  June  30, 1886,  aggregated  $254,235.36. 

Since  the  cost  of  the  approved  project  is  estimated  at  $2,071,023,  an 
aggregate  sum  of  $1,816,023  remained  to  be  provided  for  by  appropri- 
ations on  July  1, 1886. 

A  chart  of  the  entrance  to  Cumberland  Sound  showing  condition  of 
the  improvement  to  June  30, 1886,  and  the  report  of  First  Lieut.  O.  M. 
Carter,  Corps  of  Engineers,  with  commercial  statistics  furnished  by  the 
collector  of  the  port  of  Femandina,  are  herewith  transmitted : 

Money  statement 

July  1, 1885,  amount  avaUable |3,698  31 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1&5 12,566  69 

July  1,  li^  outstanding  BabUities 366  98 

2,933  67 

July  1, 1886,  amount  available 764  64 

Amount  appropriated  by  actapproved  August  5, 1886 112,500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 113,264  64 

(Amount  (estimated)  required  for  completion  of  existing  project 1,693,523  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June 
30, 1888 :. 600,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

71  B 
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beport  of  ldsutexant  o.  m.  carter,  corps  of  engineers. 

United  States  Engineer  Office, 

Savannah f  Ga,,  June  3U,  1886. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  im- 
proving the  entrance  to  Camberiand  Sonnd,  Geor^a  and  Florida,  dnring  the  fiscal 
year  ending  this  date.  On  acconut  of  lack  of  fands  no  work  was  done  on  either  Jetty 
dnring  the  year. 

Dnring  the  months  of  July  and  Augnst,  1885,  a  snrvey  of  the  bar  was  made.  This 
disclosed  some  important  changes  since  the  snrvey  of  1883.  In  the  vicinity  of  the 
north  Jetty  the  high-water  line  had  advanced  seaward  from  200  to  290  feet,  and  the 
low-water  line  from  350  to  450  feet.  Near  the  south  Jetty  the  high-water  line  had 
extended  seaward  from  200  to  220  feet,  and  the  low-water  line  from  200  to  300  feet. 

The  shoals  along  the  northern  side  of  the  channel  had  diminished  in  area,  and  had 
shifted  to  the  eastward  from  1,000  to  2,500  feet,  one  shoal,  bare  at  low  water,  having 
formed  near  Station  £  (the  north  dome  of  the  wreck  of  the  City  of  Austin),  where  in 
1883  there  was  a  depth  of  from  10  to  15  feet  of  water. 

Near  the  sea  end  of  the  north  Jetty  the  2-fathom  curve  had  pushed  northward,  form- 
ing a  pocket  about  1,500  feet  long,  where  in  1883  there  was  only  from  1  to  4^  feet  of 
water.  This  same  curve  had  moved  southward  near  Station  £  about  500  feet,  and 
had  pushed  in  a  northeasterly  direction  out  over  the  bar.  The  inner  3-fathom  curve 
had  crossed  the  south  Jetty  about  2,100  feet  beyond  the  angle,  and  pushed  to  the 
southeastward  about  2,350  feet.  In  the  bar  channel  this  curve  had  advanced  seawaid 
over  3,000  feet,  while  the  outer  3-fathom  curve  had  moved  shoreward,  encroaching  on 
the  bar  from  350  to  400  feet.  The  outer  bar-channel  had  moved  to  the  southward  600 
feet. 

An  examination  made  during  the  present  month  shows  that  the  shore  ends  of  both 
jetties  are  well  sanded  over.  Those  portions  of  the  north  Jetty  visible  at  low  water 
are  in  good  condition,  the  rock  covering  being  cemented  into  a  solid  mass  by  ^ells, 
barnacles,  &c.  Where  the  logs  are  exposed  they  have  been  attacked  by  the  teredo^ 
but  no  sensible  damage  has  been  done  to  the  work.  The  shore  line  is  making  out  at 
the  ends  of  both  Jetties.  The  low- water  line  near  the  sonth  Jetty  has  extended  sea- 
ward since  September  about  1,000  feet,  and  '*Kingsley'sBank''  is  now  practically 
joined  to  the  shore. 

The  Pelican  and  other  shoals  to  the  north  of  the  channel  have  increased  in  ares 
and  have  shifted  their  position  since  September,  but  time  was  lacking  to  instrument- 
ally  determine  these  changes.  A  strong  ebb  current  now  sets  to  the  southeast  acroei 
the  south  Jetty,  and  some  subsidence  has  occur^d  near  the  angle.  The  mattreessB 
laid  in  1684-85  have,  however,  sanded  over  welvand  an  average  shoaling  of  abont 
1  foot  has  taken  place  on  this  section  of  the  Jetty. 

At  a  point  abont  1,700  feet  from  the  shore  end  of  the  north  Jetty  a  settlement  of 
about  5  feet  has  taken  place.    The  rest  of  the  Jetty  is  in  good  condition. 

On  the  northern  side  of  the  bar  channel  the  15-foot  curve  has  moved  to  the  south- 
ward since  September  about  1,200  feet.  On  the  southern  side  of  this  channel  it  has 
moved  in  the  same  direction  about  150  feet. 

The  inner  3-fathom  curve  does  not  extend  out  so  far  by  1,350  feet  as  in  September, 
while  beyond  the  bar  this  curve  has  moved  seaward  from  75  to  220  feet.  The  eastern 
end  of  the  bar  channel  has  shifted  to  the  southward  since  September  a  distance  ef  over 
1,800  feet,  measured  along  the  outer  crest  of  the  bar,  the  rate  of  change  in  this  direction 
being  ten  times  greater  than  any  hitherto  known.  The  length  of  the  bar  channel  be- 
tween the  3-fathom  curves  has  diminished  by  4,500  feet  since  1843  and  its  least  depth 
has  increased  1  foot.  The  shoalest  low- water  sounding  on  the  new  range  is  at  present 
14  feet,  and  vessels  drawing  19  feet  are  being  carried  over  the  bar. 

Commercial  statistics  of  the  port,  furnished  by  the  collector  of  customs,  are  ap- 
pended hereto.  Additional  information  concerning  the  commerce  of  the  port^which 
will  be  forwarded  directly  to  yon,  is  being  prepared  by  the  receiver  of  the  FloiidA 
Railway  and  Navigation  Company. 

A  chart  showing  the  condition  of  the  Jetties  and  the  present  depths  on  the  bar  if 
forwarded  herewith. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Carteb, 
JPIftft  lAeut,  o/Engii 

Col.  Q.  A.  QlLLMORB, 

Corps  t(f  EngiiMertf  U,  8,  A. 
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COMMERCIAL  STATISTICS. 

^rrivaUand  otearaneet  ofves$$Uf  and  commeree  at  Femandinat  Fla.,  from  January  1, 187$. 

to  Dooeniber  31,  1865. 

ABRIVED. 


1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 


CoMtwise. 


Ko. 


212 
210 
150 
18S 
205 
270 
273 
239 
188 
176 
169 


Foreign  ports. 


American  vessela. 


Tons. 


117,863 
141,854 
100,581 
15M).845 
188,020 
146,722 
171,648 
146,883 
96,837 
105,061 
111,698 


Crew. 


4.192 
4.749 
8,843 
3,900 
4,188 
4,470 
4,186 
8,279 
2.453 
2.864 
8,131 


Na 


47 

25 

31 

17 

28 

34 

17 

16 

6 

3 

7 


Tons. 


10,379 

4,893 

8,768 

3,985 

10,634 

22,896 

11,899 

9,056 

1,769 

865 

999 


Crew. 


859 

179 

217 

101 

252 

588 

814 

24*2 

43 

21 

47 


Foreign  yeaeels. 


Ka 


12 

28 
40 
22 
10 
22 
24 
15 
14 
10 
22 


Tons. 


7,487 
9,232 

12,547 
8,294 
6,639 
9,463 

11,603 
6,639 
5,229 
4,029 
9,785 


Crew, 


185 
249 
404 
215 
126 
240 
271 
151 
187 
88 
210 


TotaL 


Ko. 

Tons. 

271 

185,179 

m 

155,479 

121,896 

222 

188,124 

243 

149,293 

326 

188,581 

278 

195^040, 

270 

162,078 

208 

103,035 

189 

109,955 

198 

122,482 

4,686 
5,177 
8,964 
4,216 
4,516 
5,808 
4,771 
8,672 
2.633 
2,973 
3,888 


CLEARED. 


1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 


229 

121,028 

4.303 

81 

8,239 

228 

15 

5,348 

212 

275 

184.610 

244 

161, 154 

5,058 

21 

6,040 

147 

26 

9.002 

269 

291 

166.196 

166 

106,615 

3,600 

24 

6,340 

166 

42 

13,741 

412 

231 

126,696 

195 

124,883 

4.086 

19 

4.911 

128 

26 

9.080 

236 

240 

138,874 

175 

1201654 

4,079 

81 

11,067 

258 

12 

8,016 

164 

218 

148,737 

244 

155,659 

4,505 

81 

14.207 

827 

24 

10,202 

240 

299 

180,068 

204 

188,508 

8,780 

41 

22,007 

506 

81 

15,885 

351 

276 

175.940 

217 

136,666 

3,166 

39 

15.497 

870 

81 

14,902 

321 

287 

167,125 

158 

85,815 

2,245 

82 

8,925 

210 

24 

9,418 

231 

209 

04,153 

178 

104,462 

2.688 

27 

8,831 

176 

15 

6,488 

158 

210 

119,781 

185 

112,936 

2,970 

83 

10,251 

249 

21 

9.393 

221 

239 

132,580 

4,743 
5,474 
4.168 
4,445 
4,501 
5.072 
4,587 
8,857 
2,686 
8,022 
3,440 


COMMERCE. 


Year. 


1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1888 
1884 
1885 


y  alae  of  exirarts. 


Foreign. 


$209,791 
226,016 
310,225 
248.000 
275,470 
267,780 
292,100 
202,400 
248,600 
173,600 
214,726 


Coastwise. 


$1,109,979 

1, 170, 240 

676,855 

780,607 

921,368 

667,092 

1,064,394 

1,842,421 

2,573.010 

1,164.462 

2,134^541 


y  alae  of  imports. 


Foreign.! 


$14,804 
46,479 
19,804 

8,142 
11,038 

8,676 
11.791 
45.792 
11,229 

1,874 

4,180 


Coastwise. 


$755,718 
1, 131. 032 
1,146.363 
872,2.'<4 
1,360,432 
1,365,8&7 
1,736,5A^ 
1,636,588 
2,262,755 
1,738,620 
1,502,544 


Total  com* 
merce. 


$2,089,702 
2, 673, 827 
2, 152. 747 
1,90^^ 
2,568,808 
2.294,405 
3,104.831 
3.217.201 
5, 005. 504 
3,078,656 
8,855,991 


Dnties  col* 
lected. 


$1,817  84 
2, 181  40 
2,876  00 
2,090  00 
8,424  00 
7,808  00 
8.183  00 

36.690  00 
5,666  00 
1,331  00 
1,45128 


First  Lieut.  0.  M.  CahteRi 

Corp$  of  Engineers,  U.  8.  A. 


W.  A.  Mahonet, 

Collector 


1124     BBFOBT  OF  THE  CHIEF  OF  EKOtNEEBS,  U.  B.  ABUT. 

M  14. 

IMPEOVEMEKT  OF  INSIDE  PASSAGE  BETWEEN  PERNANDINA  AND  SAINT 
JOHN'S  ElVEE.  FLORIDA. 

AppropriatioDS  for  the  improTement  of  this  route,  aggregatiiig978,000, 
■were  madeatvarioastimes  between  theyears  1828  and  1838.  A  farther 
appropriatioD  of  $10,000  was  made  in  1874,  and  two  others,  of  $7,000 
each,  by  the  acts  approved  March  3, 1879,  and  June  14, 1880,  respectively. 

Only  $2,565.65  of  the  amoant  last  appropriated  had  been  expended 
when  the  work  was  stopped. 

As  suggested  in  previous  reports,  the  recently  completed  direct  line 
of  railway  between  Femandina  and  Jacksonville  and  the  improvement 
of  the  bar  at  the  month  of  Saint  John's  Biver  a£ford  passengers  and 
freight  a  choice  between  transit  by  rail  and  transit  by  sea  and  river  by 
coasting  steamers,  and  the  necessity  for  continuing  the  improvement^ 
this  inside  passage  is  therefore  not  argent  at  the  present  time;  still  the 
inside  passage  between  Savannah  and  Jacksonville,  which  actoalty 
continnes  far  into  the  interior  of  Florida  by  means  of  the  Saiat  John's 
River,  may  be  considered  a  valuable  water  ronte  for  many  purposes.  Itt 
Importance,  in  the  case  of  the  United  States  becoming  involved  in  war 
with  a  maritime  power,  has  been  pointed  out  in  former  reports.  Its  im- 
provement, when  undertaken,  should  be  on  a  liberal  scale. 

The  following  appropriations  have  been  made  for  this  work  since  1874 : 

BfiKt  of  CongTMB  approved  Juno  S3,  1874 flO.OOD 

By  Bot  of  Congress  spprovod  March  3, 1BT9 7,000 

ByactofCongieH  approved  June  14, 1880 7,ffl» 

Total. .1 84,001) 

The  total  ezpenditores  since  1874,  indadinif  the  cost  of  snrvej,  wen 
$19,666.56. 

This  inland  ronte  Is  partly  in  the  oolleotion  dintriot  of  Femandina,  and  parllr  ii 
that  of  Saint  John'a,  of  whieb  Femandina  and  JackMnville  ate  tbe  reapoctfve  pofH 
of  entry. 

Money  ttatement, 

July  1, 1885,  amonnt  aralUble $4,434  £ 

Jnly  1,  leae,  amount  available 4,434  fi 


APPENDIX  N. 


IMPBOVEMENT  OF  BIYEBS  AND  HARBORS  IN  THE  STATE  OF  FLORIDA. 


BBPOBT  OF  LIEUTENANT  WILLIAM  M.  BLACK,  COBPS  OF  BNGIITBEBS, 
OFFICBB  IN  CBABOE,  FOB  THE  FISCAL  TEAB  ENDING  JUNE  30,  1888, 
WITH  OTHEB  DOCUMENTS  BELATING  TO  THE  WOBKS. 


IMPROVEMENTS. 


1.  Saint  John's  River,  Florida. 

f.  Upper  Saint  John's  River,  Florida. 

3.  Volnsia  Bar,  Florida. 

4.  Tampa  Bay,  Florida.   . 

5.  Apalachicola  Bay,  Florida. 

6.  Sawanee  Biver,  Florida. 

7.  Key  Weat  Harbor.  Florida. 
&  Pease  Creek,  Florida. 


9.  Harbor  at  Cedar  Keys,  Florida. 

10.  Manatee  Biver,  Florida. 

11.  Caloosahatchie  Biver,  Florida. 

12.  Apalaohicola  Biver,  Florida. 

13.  Withlaoooehee  Biver,  Florida. 

14.  Bemoving  sunken  vessels  or  oraft  ob- 

structing or  endangering  naviga- 
tion. 


United  States  Enoinbbb  Office, 

JacJcsanvilley  Fla.y  July  28, 1886. 

General:  I  have  the  honor  to  transmit  herewith  my  annnal  reports 
vi>oii  the  works  of  river  and  harbor  improvement  under  my  charge  for 
the  fiscal  year  ending  Jane  30, 1886. 

Very  respectfully,  your  obedient  servant, 

W.  M.  Black, 

First  Lieut  of  Engineers. 
Brig.  Gen.  John  Kewton, 

Chief  of  Engineers^  U.  S.  A. 


N  z. 

mPBOYEMENT  OP  SAINT  JOHN'S  BIVER,  FLORIDA. 

Operations  for  improving  the  channel  over  the  bar  at  the  month  of 
the  Saint  John's  Biver,  Florida,  daring  the  past  fiscal  year  were  carried 
on  from  the  beginning  of  the  year  untS  September  23, 1885.  The  work 
was  done  under  contract,  and  in  accordance  with  the  larger  of  two  proj- 
^ects  submitted  to  the  Chief  of  Engineers  by  the  officer  then  in  charge* 
June  30, 1879,  and  printed  as  part  of  Appendix  17,  Annual  Beport  of 
the  Chief  of  Engineers  for  1879. 
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PROJECT  OF  IMPROVEMENT. 

<'The  plaD  of  improYemeDt  essentially  consists  in  the  constmotion  or 
two  low  jetties,  built  of  riprap-stone,  supported  by  a  foundation  mat- 
tress or  platform  of  logs,  with  a  mattress  hearting,  wherever  found  prac- 
ticable, to  reduce  the  cost  of  the  work. 

Of  the  two  plans  discussed,  which  differed  from  each  other  in  mag- 
nitude and  probable  effects,  the  more  comprehensive  one  has  been 
adopted.  This  plan  provides  for  the  construction  of  two  long  jetties, 
starting  from  the  opposite  shores  of  the  entrance  and  extending  sea- 
ward across  the  bar.  It  was  intended  thereby  to  establish  a  mid-chan- 
nel depth  of  15  feet  at  mean  low  water.  The  usual  available  low- water 
depth  over  the  bar  in  its  unimproved  condition  was  6  feet,  more  or  less, 
with  a  mean  rise  and  fall  of  tides  of  about  5  feet.  The  cost  of  this  proj- 
ect was  estimated  at  $1,306,409. 

In  order  to  secure  the  full  benefit  of  an  increased  low-water  depth  on 
the  bar,  as  contemplated  by  the  project,  it  will  be  necessary  to  improve 
some  defective  reaches  of  Saint  John's  Biver  between  the  bar  and  the 
city  of  Jacksonville,  the  cost  of  which  has  been  approximately  estimated 
at  $120,000. 

These  additional  works  are  considered  to  be  properly  the  subject  of 
a  special  project  and  appropriation.  If  it  should  be  finally  decided  to 
include  them  under  the  general  head,  *'  Improvement  of  Saint  John's 
Biver,"  the  estimate  of  the  cost  of  the  project  given  above  must  be 
correspondingly  increased. 

Sinc«  the  adoption  of  the  existing  plan  of  improvement  of  June  30, 
1879,  four  appropriations  have  been  made  by  Congress  for  the  work, 
aggregating  ft525,000.  Previously  an  aggregate  sum  of  $57,476.28  was 
expended  in  dredging  for  the  temporary  improvement  of  the  bar  chan- 
nel since  1865. 

For  making  the  preliminary  surveys  and  preparing  the  project,  the 
sum  of  $2,523.74  was  expended." 

SUMMARY  OF  OPEBATIONS  PRIOR  TO  JUNE  30, 1885. 

South  jetty. — The  foundation  course  or  apron  was  laid  to  an  aggregate 
length  of  6,715.4  feet.  Of  this,  the  shore  branch  is  874  feet  long,  with 
a  bearing  of  N.  46,  45  E.  The  main  line  begins  at  a  point  70  feet  back 
firom  the  outer  end  of  the  shore  branch  and  runs  as  follows,  viz: 


Range  2  N.,  740  54' E 3,538 

Range  3  N.,  750  54' E 3« 

Range  4  N.,  770  41' E 400 

Range  6  N.,  790  41' E 400 

RanSe  6  N.,  81®  41' E 400 

Range  7  N.,  830  41' E 400 

Range  8  N.,  85®  41' E S78 

On  ranges  1, 2, 3,  and  a  part  of  4  the  width  of  apron  varies  from  20  Uy 
87  feet.  In  ranges  5,  6,  7,  and  8  the  width  was  increaaed  to  from  110 
to  120  feet,  on  account  of  the  rapid  current  alrc^y  developed  along  tbe^ 
axis  of  the  jetty.  In  all  the  apron  is  covered  with  from  12  inches  to  16^ 
inches  of  stone.  At  different  points  along  the  second  range  the  follow- 
ing additional  courses  have  been  laid,  viz :  A  second  course,  3,209  feet 
long ;  a  third,  2,729  feet  long ;  A  fourth,  1,544  feet  long;  a  fifth,  1.317  feet 
long :  a  sixth.  903  feet  long ;  a  seventh,  127  feet  long ;  an  eighth,  134 
feet  long,  and  a  ninth,  40  feet  long.  In  general  the  mattresses  of  eacb 
course  were  eight  feet  narrower  than  those  of  the  course  below. 
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Eight  low  spur  jetties  were  coDStructed,  four  on  each  side  of  the  jetty, 
opposite  to  each  other.  They  are  located  at  distances  of  from  500  to 
1,800  feet,  from  the  angle  of  the  junction  of  the  main  line  with  the  shore 
branch.  These  spurs  are  formed  of  two  courses  of  mattresses,  the  lower 
ones  projecting  from  81  to  98  feet  beyond  the  edges  of  the  apron  of  the 
main  line.  Those  laid  on  the  north  side  are  75  feet  wide,  and  those  on 
the  south  side  100  feet  wide.  The  original  foundation  course  of  the 
main  line  was  widened  to  arrest  the  destructive  action  of  very  strong 
currents,  developed  alongside  of  and  across  the  work.  A  revetment  or 
apron  of  mattresses,  varying  in  width  from  40  to  100  feet,  beginning  at 
the  low- water  mark  and  extending  2,652  feet,  was  laid  on  the  south  side. 

The  foundation  was  still  further  broadened  by  placing  a  revetment  or 
apron  on  the  north  side  similar  to  th^  on  the  south.  This  revetment 
l>egan  at  the  second  spur  from  the  shore  and  extended  seai^ard  a  dis- 
tance of  1,703  feet,  the  width  varying  from  70  to  100  feet. 

Between  spurs  2  and  3,  upon  a  length  of  300  feet,  there  seems  to  be 
less  stability  than  in  the  rest  of  the  jetty.  Here  the  greatest  settle- 
ment has  taken  place,  and  as  it  had  been  built  up  as  a  wall  with  steep 
sides,  it  was  further  strengthened  by  a  sort  of  buttress  composed  of  log 
mattresses  and  riprap-stone,  in  all  respects  similar  to  the  construction 
of  the  jetty.  This  buttress  leans  or  abuts  against  the  jetty  fot  a  distance 
of  about  120  feet,  parallel  to  the  axis,  and  is  formed  of  six  courses  of 
mattresses,  the  lower  course  being  35  feet  wide  and  the  top  course  14 
feet. 

For  holding  the  mattress  work  in  place  and  in  building  up  the  south 
jetty,  the  amount  of  riprap  stone  employal  from  the  beginning  of  oper- 
ations to  June  30, 1885,  aggregated  66^344.5  cubic  yards. 

North  jetty. — ^The  total  length  of  this  jetty  in  place  was  2,617.5  feet. 
The  west  end  was  extended  shoreward  908  feet  during  the  fiscal  year 
1884-^85,  to  fill  a  channel  which  had  threatened  to  form  around  it.  The 
jetty  consists  of  a  single  course  of  mattressea^  to  100  feet  wide,  covered 
by  from  9  inobes  to  12  inches  of  stone,  with  its  axis  on  a  single  range 
bearing  S.  73  E. 

Up  to  June  30, 1885,  the  total  expenditures  for  both  jetties,  including 
outstanding  liabilities,  were  $494,074.05. 

OPEBATIONS  DURING  THB  FISCAL  TEAR  ENDING  JUNE  30,  1886. 

On  July  1, 1885,  the  balance  on  hand  available  for  work  was  $30,925.95* 

Operations  were  continued  under  the  contract  with  Mr.  A.  Ames  Hew- 
lett, of  Syracuse,  N.  Y.,  as  stated  in  the  Annual  Beport  for  1885,  at  75 
cents  per  square  yard  for  mattresses  and  $3.10  per  cubic  yard  for  stone. 
The  mattresses  were  of  the  style  described  as  <*  first  design  "  in  that  re- 
port.   Work  was  discontinue  September  23, 1885. 

South  jetty. — ^Twenty-eight  and  ninety-three  one-hundredths  cubic 
yards  of  stone  were  placed  on  low  parts  of  the  jetty. 

North  jetty. — ^Fourteen  mattresses,  with  an  aggregate  length  of  1,339 
feet  and  a  width  of  from  50  to  100  feet,  were  placed  in  the  line  of  the 
jetty,  to  which  must  be  added  374  feet  of  shore  protection.  These  were 
ballasted  with  3,910.98  cubic  yards  of  stone. 

In  June,  1886,  the  annual  survey  of  the  bar  was  made  by  Mr.  A.  W. 
Barber,  assistant  engineer. 

From  the  commencement  of  the  fiscal  year  the  work  was  under  the 
charge  of  Gapt  W.  T.  Bossell,  Oorps  of  Engineers,  until  he  was  relieved 
by  me  April  26, 1886,  by  virtue  of  paragraph  2,  Special  Orders  No.  89, 
Headquarters  of  the  Army,  Adjutan^OeneraPs  Office,  Washington, 
April  16, 1886. 
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CONDITION  OF  THE  WORK  JUNE  30,  1886,  AND  EFFEOTS  ON  THE   BAR. 

The  south  jetty  has  a  length  of  836  feet  completed  to  an  average 
height  of  2  feet  above  mean  low  water,  and  a  total  length  of  6,715.42 
feet. 

The  north  jetty  has  a  length  of  374  feet,  with  an  average  height  of 
18  inches  above  mean  low  water,  and  a  total  length  of  4,330.74  feet« 

A  comparison  of  the  survey  of  1886  with  that  of  1885  shows  the  fol- 
lowing changes  in  the  lines  of  the  river  and  ocean  : 

South  of  the  river  the  high-water  line  shows  a  more  regular  curve 
than  it  had  last  year.  In  the  vicinity  of  the  jetty  it  has  receded  about 
140  feet,  but  is  75  feet  outside  the  shore  end  of  the  jetty.  Two  thousand 
five  hundred  feet  below  the  jett^yjb  has  pushed  out  about  150  feet.  The 
low- water  line  on  the  south  shore  is  practically  unchanged. 

On  the  north  shore  the  high-water  line  has  also  receded.  From 
Haulover  Greek  to  the  river  the  average  amount  of  recession  is  50  feet, 
firom  this  point  for  2,500  feet  it  is  250  feet,  and  near  Fort  Oeorge  Inlet  25 
feet.  The  shore  end  of  the  north  jetty  is  now  200  feet  outside  high- water 
mark.  The  low- water  line  is  practically  unchanged,  excepting  at  Fort 
George  Inlet,  where  a  large  bank  has  made  out  from  the  shore. 

The  changes  in  the  area  inclosed  by  the  Ofoot  curve  of  the  bar  are 
very  marked.  This  area  formerly  extended  from  the  north  shore  across 
the  jetty  lines  to  the  old  ship-channel.  It  is  now  divided  into  three 
distinct  parts,  one  south  of  the  south  jetty,  one  between  the  jetties, 
and  the  third  north  of  the  jetties. 

The  first  is  increasing,  and  ttpparently  will  cross  the  old  ship-channel 
as  soon  as  the  sailing  gap  in  the  south  jetty  is  closed. 

The  second  lies  across  the  jetty  entrance,  is  bounded  on  the  soath  by 
the  new  jetty  channel  and  on  the  north  by  a  channel  running  north- 
east across  the  end  of  the  north  jetty  to  deep  water.  This  portion  is 
very  powerfully  acted  upoB  by  what  may  be  called  the  jett^  currents. 
Its  present  tendency  is  to  cut  out  on  the  north  side  and  build  up  on  the 
soRth,  and  it  will  all  be  moved  eventually  to  make  room  for  the  jetty 
channel. 

The  third  part  is  forming  and  protects  the  north  jetty  from  the  north- 
east storms. 

In  the  present  stage  of  its  construction,  the  north  jetty,  while  it  pro- 
tects somewhat  the  mouth  of  the  river  from  encroachments  of  sand 
from  the  north,  does  not  extend  far  enough  to  have  much  influence  on 
the  ebb  currents  from  the  river.  It  theretbre  assists  in  their  constant 
tendency  to  straighten  the  channel  at  the  river  mouth,  without  properly 
directing  them  after  passing  that  point.  There  is  consequently  a  strong 
tendency  to  ctLt  new  channels  across  the  line  for  the  jetty  extension, 
eroding  the  bottom  and  greatly  increasing  the  height  required  for  the 
completed  work  and  its  consequent  cost.  If  work  cannot  soon  be  done 
here  these  false  channels  may  even  be  a  source  of  great  injury  to  the  ship 
entrance. 

The  12  and  18  foot  curves  on  the  outer  slope  of  the  bar  seem  to  have 
been  pushed  slightly  seaward.  The  24  and  30  foot  curves  follow  the 
general  trend  of  the  coast. 

The  profile  of  the  south  jetty  shows  an  average  settlement  of  from  18 
inches  to  2  feet,  probably  caused  by  the  partial  destruction  of  the  mat- 
tress hearting  by  the  teredo.  It  has  not  been  expected  that  this  heart- 
ing could  be  preserved  above  the  general  sand-level.  Beyond  the  shore 
extensions  this  may  be  expected  to  be,  on  the  channel  side  of  the  jetties, 
at  a  depth  nearly  equal  to  the  hydraulic  mean  radius  of  the  improved 
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channel.  This  consideration  would  limit  the  use  of  the  wood-hearting 
to  places  where  the  present  mean  low-water  depth  exceeds  11  feet.  At 
all  other  points  it  would  seem  best  to  use  nothing  but  stone  above  the 
mattress  foundation.  At  present  the  jetties  are  sanded  up  to  their  fall 
height  as  far  as  the  shore  6-foot  curves. 

In  the  north  jetty  both  ends  have  been  cut  out  by  storms.  Ko  other 
settlement  is  observable. 

The  jetty  channel  has  been  used  by  vessels  since  March,  1886.  Its 
depth  has  varied  from  time  to  time,  the  jetties  not  being  far  enough  ad- 
vanced  to  sufiBciently  direct  the  currents.  On  June  30  there  was  across 
the  bar  a  channel  400  feet  wide  at  its  narrowest  point,  8  feet  deep  at 
mean  low  water,  and  with  a  mid-channel  depth  of  8.8  feet. 

Should  there  09  funds  available,  it  is  proposed  to  extend  and  raise 
the  north  jetty,  to  move  its  shore  end  to  high-water  mark,  properly  pro- 
tecting it  from  future  storm  action,  and  as  soon  as  safe  to  close  the 
sailing  gap  in  the  south  jetty. 

/ 

SHOALS  BETWEEN  JAOKSONYILLE  AND  THE  BAB. 

The  latest  charts  show  four  points  where  there  is  not  a  continuous 
channel  with  a  least  mean  low- water  depth  of  15  feet,  viz,  at  Dame's 
Point,  below  the  mouth  of  San  Oarlos  Greek,  opposite  Saint  John's 
Blnff,  and  below  Marsh  Island.  I  would  recommend  that  either  a  por- 
tion of  the  general  appropiriation  for  the  improvement  of  the  Saint 
John's  Biver  be  made  available  for  an  examination  of  these  points  for 
the  purpose  of  preparing  an  estimate  and  project  for  their  improve- 
ment, or  that  a  special  appropriation  be  made  for  the  improvement  of 
the  lower  Saint  John's  River.  The  estimated  cost  of  this  examination 
is  $1,500. 

NEOESSITT  FOB  AN  EABLY  APPB0PBL4.TI0N. 

It  would  seem  unnecessary  again  to  invite  attention  to  the  yearly  in- 
crease of  the  cost  of  the  completed  work  caused  by  the  many  interrup- 
tions and  delays  in  its  construction.  In  addition  to  the  ordinary  dete- 
rioration of  all  unfinished  work,  jetties  built  on  shifting  sand  are  subject 
to  conditions  which  in  the  interests  of  economy  demand  most  urgently 
prompt  action.  The  scour  of  the  partially  directed  currents  across  the 
lines  of  the  jetties  deepens  the  water  through  which  they  must  be  built, 
and  thus  directly  increases  their  cost.  The  final  sanding  up  is  pre- 
vented and  their  permanency  endangered.  As  ah  instance,  in  the 
north  jetty  extension  the  material  now  required  is  frilly  twice  what 
would  have  been  needed  could  the  jetty  have  been  built  one  year  ago. 
These  conditions  become  more  marked  as  the  jetties  approach  comple- 
tion and  as  the  forces  they  produce  become  more  powerful.  In  addition 
to  these  engineering  necessities  are  the  calls  from  the  commercial  inter- 
ests. For  tiiese  I  would  respectfully  invite  attention  to  the  statements 
in  the  appended  letter  from  the  secretary  of  the  Jacksonville  Board  of 
Trade.  I  would  earnestly  repeat  the  recommendations  of  my  prede- 
cessors that  in  the  interests  of  economy  an  early  appropriation  be  made 
for  carrying  on  the  work. 

This  improTement  is  located  in  the  collection  district  of  Saint  John's.  JacksonviUe 
Is  the  nearest  port  of  entry.  Nearest  light-house  is  Saint  John's  Biver  Light.  Near- 
est fort  is  Fort  Clinch.    Amount  of  dujties  collected  in  fiscal  year  1886,  $2,398.28. 
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The  following  appropriations  have  been  made  for  this  work  Bince  the 
present  prcgect  of  improvement  was  adopted : 

By  act  of  Congress  approved  June  14, 1880 $125,000 

By  act  of  Congress  approved  March  3,  1881 100,000 

By  act  of  Congrebs  passed  August  2, 1882 160,000 

By  act  of  Congress  approved  Jaly  5,  1884 150,000 

Total 525,000 

The  total  expenditures  to  Jane  30, 1886,  including  outstanding  lia- 
bilities, were  $523,065.72. 
The  following  papers  accompany  this  report : 

1.  Map  of  month  of  river.    Scale  WtnF* 

2.  8.  Comparative  maps  month  of  nver  1879,  1882,  1885,  1886.    Scale,  T^iinr- 

4.  Profiles  of  Jetties,  1885, 1886. 

5.  6.  Commercial  statistics. 

Money  statemetU. 

Jnly  1,1885,  amount  available $30,925  96 

July  1, 1886,  amonnt  expended  during  fiscal  year,  exclusive  of 

Uabilities  outstanding  July  1, 1885 $28,339  33 

July  1,  1886,  outstanding  Uabilities 652  34 

28,99107 

Jnly  1,  1886,  amonnt  available 1,934  S8 

Amonnt  appropriated  by  act  approved  August  5, 1886 150,000  00 

Amonnt  available  for  fiscal  year  ending  June  30, 1887. 151, 934  28 

{Amount  (estimated)  required  for  completion  of  existing  project 631, 409  00 
Amountthatcan  be  profitably  expended  in  fiscal  year  endiujff  June  30,1888  600,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMEKCIAL  STATISTICS. 

CusTOM-HousB,  Jacksonyills,  Ful., 

CoVUoU^9  Office^  Jul^  17,  1886. 

Sir  :  Inclosed  please  find  information  asked  for  in  your  letter  of  the  19th  nltima 
Very  respectfully,  your  obedient  servant, 

Joseph  £.  Lxb, 
Deputy  Colleotor. 
W.  M.  Black, 

Fir§t  Lieutenant  of  EngineerB, 

Port  of  Jaekeonville,  Fla, 
ABBIYXD. 
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Port  of  JackdonvilUf  Fla, — Continned. 


Talne  of  exi>orU  and  imports  and  duties  collected. 


Talne  of  exports. 
Talne  of  Imports 
DoUes  eoUeoted . 


JnneSO.  1884, 

to  June  30, 

1885i 


$54,071  82 

35,876  54 

473  86 


June  80, 1885^ 
toJuge80, 


142.241  55 

72.007  60 

2,888  28 


letter  of  the  jacesonyillb  board  of  trade. 

Rooms  of  the  Jacksonville  Board  of  Trade, 

Jacksonville,  Fla.,  July  U,  1886. 

Dear  Sir  :  In  response  to  vour  request  to  CoL  J.  J.  Daniel,  president  of  this  board, 
which  was  referred  to  me.  I  have  the  honor  to  sabmit  the  accompanying  statements, 
which  haye  been  carefnlly  compiled  by  the  statistical  committee  of  the  Board  of 
Trade. 

Hoping  the  information  will  be  of  yalne  to  yon  in  yoor  report,  I  haye  the  honor 
to  be,  with  high  regards. 

Tours,  most  resi>ectfally, 

James  M.  Fairue, 

Secretary. 
W.  M.  Black, 

Firei  Lieutenant  of  Engineere,  U<  8.  A. 


THE  COMMERCIAL  INTERESTS  OF  JACKSONVILLE,  FLORIDA. 

Saint  John^e  Bar  oomrnercefor  one  year,  from  January  1, 1685,  to  December  31, 1885. 

Vessels  entered 465 

Vessels,  cleared 374 

Net  tonnage  of  vessels  arriving  and  departing  (tons) 264,004 

Estimateavalne  of  vessels*  and  cargoes |34, 592,312 

Upon  this  amount  shippers  are  required  to  pay  increased  insurance  over 
that  of  the  neighboring  ports,  caused  by  the  risks  in  crossing  the  Saint 

John's  Bar,  from  i  to  f  per  cent , 225,687 

Together  with  increased  freight  charges  from  the  same  cause,  50  cents 

per  ton 178,772 

The  loss  by  delays,  caused  by  the  bad  condition  of  the  bar,  678  days 24, 675 

Damage  to  vessels  and  cargoes  on  the  bar 6,250 

Estimated  loss  to  commerce  by  not  having  a  good  harbor  of  refuge  at  the 
mouth  of  the  Saint  John's  River,  made  oy  underwriters'  agent 100, 000 

Oross  burden  on  the  commerce  of  the  city  of  Jacksonville  during 
the  year  1885,  which  the  completion  of  the  improvements  on  the 
bar  would  have  sayed..... 535.384 

LUMBER  SHIPMENTS. 

The  total  number  of  feet  of  sawed  lumber  shipped  from  the  port  of  Saint 
John's  (Jacksonville)  during  the  year  1885  was 40,271,150 

Saint  Jokn^e  Bar  commerce  for  five  yeart,  from  January  1, 1880,  to  December  31,  1884. 

Vessels  entered 1,882 

Vessels  cleared 1,897 

Net  tonnage  of  vessels  arriving  and  departing 1,250,897 

Estimated  value  of  vessels  and  cargoes «. $172,405,641 
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Upon  this  amonnt  the  inoreased  inanrance  over  that  of  other  neighboring 

ports,  oansed  by  risks  of  this  bar,  is  from  i  to  f  per  cent 1, 137,240 

The  increased  freight  charges  from  the  same  canse  average  50  cents  per 

ton 574,294  • 

The  loss  by  delays,  caused  by  the  bad  condition  of  the  bar,  4,500  days . . .  165, 000 

The  loss  of  Tcssels and  merchandise  on  the  bar 90,000 

Loss  to  commerce  by  not  having  a  good  harbor  of  refnge  in  this  river, 

estimated  by  underwriters'  agent  at  $100,000  per  annum 500, 000 

Total  burden  on  the  commerce,  of  Jacksonville  in  the  last  five 
years,  which  the  completion  of  the  improvements  on  the  bar 

would  save 2,466,534 


LUMBER  SHIPlfKMTS. 


Feet  of  sawed  lumber  shipped  in  five  years,  from  January  1,  1880,  to  De- 
cember 31,  1884 258,794,152 

Value  of  exporU  and  imparU  and  duiiee  collected. 


1878 

1870 
1880 
1881 
1882 
1883 
1884 


Yalaeof 
exports. 


174,035  00 
02.890  00 
04,880  00 
62,265  00 
68.663  00 
45,120  86 
44,368  52 


Yalne  of 
Ixnporta. 


$1,863  27 

15.810  26 

888  40 

2,880  08 
12.642  51 

4.038  28 
29,106  77 


DntiM  ool- 
looted. 


$181  a 
77in 

9891 

230  (i 

4,701» 

49014 

724  48 


Lumber  shipped  from*  the  port  of  Jacksonville,  Fla.,  for  the  year  ending 

December  31, 1885,  to  domestic  ports  was feet..  36,533,000 

To  foreign  ports do...  2,115,000 

Besides  this  there  was  shipped  to  domestic  ports  red  cedar  lumber . .  .do . . .  30, 000 

Red  cedar  logs do...  1,740 

Laths 10,000 

One  car  load  of  pine-knots. 


COMMXBCIAL  INTBRE8T8  OF  JACKBONVILLB. 

The  population  of  Jacksonville  is  steadily  increasing.  The  city  and  suburban  popn- 
lation  in  1878  was  12,170,  in  1880  was  13,470,  in  1882  was  15,904,  in  1884  was  18,740, 
in  1886  was  21,589. 

The  total  number  of  buildings  in  the  city  of  Jacksonville  are  4,281.  There  are  54 
manufacturing  establishments,  471  mercantile  buildings,  20  hotels,  100  private  board- 
ing houses,  11  livery  stables,  5  machine-shops,  45  warehouses  for  storing  floods,  i 
foundries,  4  boiler  works,  6  f^isht  depots,  4  brick-yards,  5  ship-yards,  3  marine  r^- 
ways,  7  large  saw-mills  and  8  shingle  and  wood  mills,  1  opera-house,  17  public  halis, 
39  churches,  14  school-houses.  21  cigar  factories,  3  ice  factories,  3  wM»>n  and  carriice 
establishments.  There  are  102  grocers  and  provision  merchants,  with  342  employM, 
whose  combined  business  aggregated,  during  1885, 13,056,422.10.  Eight  grain,  hsf, 
and  flour  merchants,  with  80  employ^  handfod  merchandise  valued  at  $1,354,000. 

Twenty-one  produce  and  commission  merchants,  with  87  employ^,  sold  goods  d1l^ 
ing  last  year  to  the  value  of  |606,000. 

The  other  branches  of  business  are  represented  as  follows : 

18  fruit  and  confectionery  stores,  43  employ^ $60,800 

6  hardware  and  building-materi al  stores,  125  employ^ 930, 000 

18  dry-gocds  houses,  209  employ^ 1,845,500 

5  boot  and  shoe  stores,  2^  employ^ 240,000 

7  furniture  stores,  61  employe 214,000 

2  musical  instruments,  17  employes 60,000 

8  lumber  mills  and  naval  stores,  750  employ^ 1,000,000 

3  bookstores,  19 employes 117,414 

16  druff  stores,  57  employ^ 159,448 

3  eartnen ware  stores,  20  employes 90,000 

9  Jewelry  and  curiosity  stores,  66  employ^ ■ 171,000 
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Twenty-one  oij^ar  factories,  450  employ^,  conanmed,  in  1885,  110,400  pounds  to- 
bacoo;  paid  the  intemal-revenne  collector  $13,152  in  stamp  taxes,  and  made  5,060,025 
ci>;ars,  valued  at  |200,000^ 

Four  brick-yards,  35  employes,  produced  10,500,000  brick,  valued  at  |94,500. 

Three  wagon  and  carriage  establishments,  with  26  employes,  $40,000. 

This  is  only  a  partial  record  of  the  business  done  in  Jacksonville.  When  business 
of  the  railroads,  the  shipping  companies,  the  machine  and  belief  shops,  the  ship 
building  and  repairing,  iron  working  and  castings,  harness,  ice  factories  and  dealers, 
stone  and  terra-cotta  works,  fertilizers,  palmetto  goods,  brushes,  A&c,  is  considered  the 
sum  of  $20,000,000  will  be  a  small  estimate  of  the  actual  business  done  in  the  city. 

REAL  ESTATE. 

The  assessed  value  of  real  estate  has  increased  from  100  to  300  per  cent,  in  the  last 
thirteen  years.  In  1873  some  of  the  best  comer  lots  in  the  citv  were  offered  for  sale 
at  from  $500  to  $1,000  i>eT  lot,  of  105  feet  front  and  running  back  to  the  river.  These 
same  lots  are  now  valued  at  and  sold  for  $1,000  per  foot  front;  while  the  property  in 
other  parts  of  the  city  and  in  the  suburbs  has  increased  in  a  proportionate  ratio. 

RAILROAD  BUSINESS. 

There  are  now  ready  nearly  2,000  miles  of  railway  in  operation  in  the  State  of 
Florida,  every  mile  of  which  has  direct  connection  with  one  or  the  other  of  the  six 
railways  which  center  at  Jacksonville  or  with  the  great  tributary,  the  8aint  John's 
Biver. 

Freight  handled  during  1885 : 

Inward  freights tons..  214,029 

Outward  freights do...    36,274 

Total 250,303 

Orange  shipments  by  rail boxes..  403,157 

Orange  shipments  by  steamers do...  123,481 

Total 526,638 

Vegetable  shipments orates..  200,000 

Strawberry  shipments do...  200,000 

Shipmentaof  fish  and  oysters  valued  at $65,000 

The  entire  crop  of  oranges  in  Florida  durins  1885  was  nearly  1,000,000  boxes.  It 
will  thus  be  seen  from  the  above  statement  that  fully  one-half  the  Florida  freight 
business  is  at  present  tributary  to  Jacksonville  as  the  port  of  the  Saint  John's  Biver» 

The  amount  paid  by  the  Jacksonville  merchants  during  1885  for  eastern  freights 
exclusively  was  $241,079.77. 

Messrs.  C.  H.  Mallory  &,  Co.,  of  New  York,  agents  for  the  Mallory  line  of  Texas  and 
Florida  steamships,  in  a  letter  to  the  Jacksonville  Board  of  Trade  under  date  of 
November  16, 1885,  states  that  if  there  were  16  feet  of  water  on  the  Saint  John's  Bar 
they  would  put  on  a  line  of  steamers  between  New  York  and  Jacksonville  **  that 
would  be  equal  to  any  flyine  the  flag  of  the  United  States." 

If,  therefore,  Jacksonville  nandles  more  than  half  the  freight  coming  into  and  going 
from  the  State  with  the  present  want  of  transportation  and  shipping  facilities  over 
the  bar,  it  is  safe  to  say  tnat  with  the  bar  deepened  and  from  two  to  six  steamers  per 
week  entering  the  port  fh>m  coastwise  ports,  besides  the  impetus  that  would  at  once^ 
be  given  the  export  and  import  business  with  the  West  Indies  and  other  points,  Jack- 
sonville would  undoubtedly  do  much  more  of  the  freight  business  than  all  the  other 
ports  in  Florida  put  together. 


N  2. 
mPBOVEMENT  OF  THE  UPPEB  SAINT  JOHN'S  BIVER,  FLOBIDA, 

By  fhe  river  and  harbor  act  approved  Jaly  6, 1884,  the  sam  of  $5,000 
was  appropriated  for  improving  the  Upper  Saint  John's  Biver,  Florida. 
This  is  the  first  appropriation  ever  made  by  Congress  for  this  work. 
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The  part  of  the  Saint  John's  River  referred  to  in  the  act  is  presumed 
to  be  that  portion  extending  from  Lake  Monroe  to  the  head  of  Lake 
George,  a  distance  by  river  of  about  45  miles.  A%  examination  of  this 
section  was  made  in  the  early  part  of  the  year  1879,  report  of  which, 
dated  July  16, 1879,  with  a  project  of  improvement,  is  printed  as  Ap- 
pendix 1 9,  Annual  Beport  of  the  Chief  of  Engineers  for  1879.  It  waa 
stated  in  that  report  that  the  stream,  although  very  crooked,  is  of  ample 
depth  for  any  class  of  vessels  adapted  to  the  navigation  of  the  Upper 
Saint  John's  Biver,  and  that  the  only  gain  to  be  secured  by  cut-ofEs  is 
strictly  in  distance.  It  was  suggested  to  confine  the  work  of  improve- 
ment to  cutting  off  the  four  most  prominent  bends,  located  as  follows : 

(1)  A  bend  tiiree-fourths  of  a  mile  above  Old  Town,  25  miles  below 
Lake  Monroe. 

(2)  Two  bends  about  2  miles  below  Manuel's  Landing,  7^  miles  below 
LaKe  Monroe. 

(3)  A  bend  at  Manuel's  Landing,  5}  miles  below  Lake  Monroe.  The 
results  of  a  later  examination  of  the  same  section  of  the  river,  made  in 
conformity  to  a  provision  in  the  river  and  harbor  act  passed  August  2, 
1882,  did  not  differ  from  the  conclusions  previously  reached. 

Pursuant  to  instructions  from  the  Department,  another  report  was 
submitted  October  5, 1883,  with  revised  plans  and  estimates. 

The  width  of  the  river  at  the  bends  named  varies  from  130  to  150  feet, 
and  in  the  reaches  connecting  them  from  150  to  200  feet  The  banks 
and  adjoining  ground  average  4  feet  above  water-surface  at  low-river 
stage.  The  plan  of  improvement  contemplates  cut-offs  100  feet  wide 
at  the  bottom,  side  slopes  1  on  1,  and  ajiow-river  depth  in  the  cats  of  6 
feet.  This  depth  was  adopted  as  being  the  maximum  low-river  depth 
at  the  shoalest  places  between  Little  Lake  George,  20  miles  below  the 
head  of  Lake  George  and  Lake  Monroe. 

Two  estimates  were  submitted,  one  for  straight  cut-offs  and  the  other 
for  curved  cut-offs  with  quite  easy  curves  so  as  to  offer  no  obstruction 
to  navigation.  The  work  would  principally  consist  of  dredging,  but  a 
few  light  closure  dams  would  have  to  be  built  and  some  grubbing  done. 
The  estimated  cost  of  this  improvement  is  $43,000  for  straight  cut-oflb, 
and  $38,800  for  curved  cut-offs.    The  latter  system  has  been  adopted. 

The  appropnation  available  being  small,  it  was  proposed  to  begin  oper- 
ations by  opening  the  shortest  cut,  that  at  Old  Town.  Proposals  for 
this  work  were  invited,  to  be  opened  October  24, 1884.  No  bids  were 
received. 

Under  these  circumstances,  with  the  approval  of  the  Chief  of  Engi- 
neers, it  was  decided  to  await  further  appropriations  before  beginning 
the  work. 

This  part  of  the  river  is  passed  over  by  steamboats  about  twelve  times 
per  day. 

From  the  beginning  of  the  ffscal  year  the  work  was  under  the  charge 
of  Gapt.  W.  T.  Eossell,  Corps  of  Engineers,  until  he  was  relieved  by 
me  April  26, 1886,  in  accordance  with  Special  Orders  No.  96,  paragraph 
2,  Headquarters  of  the  Army,  Ac^utant-General's  Office,  Washington, 
April  16, 1886. 

The  balance  available  and  the  appropriation  asked  for  are  to  be  used 
in  accordance  with  the  approved  project 

This  work  is  located  in  the  collection  district  of  Saint  John's.  JacksonTlIle  is  the 
nearest  port  of  entry.  Nearest  light-hoose  is  Dame's  Point  Liffht.  Nearest  fort  ii 
Fort  Marlon.    Amount  of  duties  coUeoted  in  fiscal  year,  t2|398.28. 
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Money  statement 


July  1,  1886,  amonnt  ayailable 14,979  21 

July  If  1886|  amoant  expended  daring  fiscal  year,  exolnsiye  of  liabilities 
outstanding  July  1, 1885 4  05 

Jnly  1, 1886,  amoant  available 4,975  16 

{Amoant  ^estimated)  reqnired  for  completion  of  existing  project 33, 800  00 
Amoant  tnat  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1888    33,800  00 
Bnbmitted  in  compliance  with  reqnirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


N3. 
IMPBOVEMENT  OP  VOLUSIA  BAB,  FLOBIDA, 

Operations  for  improving  Yolasia  Bar,  Florida,  have  been  carried  on 
at  intervals  since  December,  1880.  Fonr  appropriations  have  thos  far 
been  made  by  Congress  for  its  improvement  previous  to  the  current 
fiscal  year,  aggregating  $17,500. 

Yolusia  Bar  is  located  at  the  south  end  or  head  of  Lake  (George,  about 
162  miles  by  river  from  the  mouth  of  the  Saint  John's  Biver,  at  the  iK>int 
where  the  waters  of  the  river  flow  into  the  lake. 

Twelve  steamboats  pass  this  point  daily,  having  a  total  tonnage  of 
about  5,130  tons. 

An  examination  of  Yolusia  Bar  with  a  view  to  its  improvement  was 
made  in  March,  1879.  A  report  thereon,  dated  July  16, 1879,  with  plan 
of  improvement,  is  printed  as  Appendix  1 9,  Annual  Beport  of  the  Ohief 
of  Engineers  for  1879. 

This  was  modified  as  reported  in  the  Annual  Reports  of  the  Chief  of 
Engineers  for  1882  and  1883,  Appendix:  J  11  and  L  14,  respectively. 

PBOJECT  OF  IMPBOVEMENT. 

This  consists  of  the  narrowing  of  the  channel  by  two  converging 
brush  and  stone  jetties,  starting  from  the  shore  and  extending  to  the  6< 
foot  curve  in  the  lake,  and  with  such  width  between  the  ends  as  will 
maintain  a  channel-depth  of  6  feet  at  low  water,  where  before  improve- 
ment the  depth  was  3^  to  4}  feet.  The  channel  is  to  be  further  defined 
and  guarded  by  rows  of  fender-piles.  Dredging  is  to  be  resorted  to  if 
necessary  to  obtain  the  required  depth. 

The  estimated  cost  of  the  revised  project  is  $25,000. 

It  is  estimated  that  about  12,000  cubic  yards  of  material  should  be 
removed  by  dredging. 

OPEBATIONS  TO  JUNE  30,  1885. 

The  west  jetty,  built  on  a  straight  line  bearing  north  25  degrees  west, 
has  reached  a  length  of  2,206  feet  from  shore.  For  the  greater  part  it 
is  formed  of  a  single  course  of  pole  and  brush  mattresses  from  6  to  12 
feet  wide,  loaded  with  broken  stone.  A  second  course  of  6-foot  mat- 
tresses covers  159  linear  feet  of  the  outer  portion  of  the  jetty. 

The  shore-end  of  the  east  jetty  is  about  2,400  feet  east  of  the  west 
etty.  It  is  built  on  lines  by  which  it  gradually  converges  toward  the 
atter  work  in  approaching  the  bar.    Its  aggregate  length  is  at  present 
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3,459  feet.  From  the  shore  it  extends  1,836  linear  feet  on  a  range  bearing 
north  76  degrees  west ;  the  next  length  of  1,100  feet  bears  north  63  de- 
grees west,  and  the  remainder,  which  is  located  npon  the  bar,  rons 
about  parallel  to  the  opposite  part  of  the  west  jetty,  and  240  feet  from 
it.  It  generally  consists  of  a  single  course  of  mattresses  from  6  to  12 
feet  wide,  covered  with  riprap-stone,  except  for  247  feet  length  at  the 
bar,  where  a  second  course  was  put  on. 

One  hundred  and  fifty  fender-piles  were  driven  on  the  bar,  nearly  all 
in  clusters  of  three  and  four,  in  two  rows  75  feet  apart.  Each  row  ex- 
tends over  a  length  exceeding  800  feet,  and  runs  about  parallel  to  tiie 
west  jetty.  The  row  nearest  to  that  work  Is  100  feet  from  it.  At  the 
beginning  of  the  fiscal  year,  July  1, 1884,  all  of  these  piles  had  beea 
broken  or  knocked  down.  In  this  condition  they  formed  a  serious  ob- 
struction to  navigation. 

In  1886  the  broken  piles  were  removed.  Few  piles  were  driven  in 
clusters,  and  securely  fastened  with  chains.  The  width  between  rows 
was  increased  to  100  feet,  and  the  piles  were  increased  in  size.  Stone 
was  placed  on  low  spots  on  east  jetty. 

OPERATIONS  DUBINa  THE  PAST  FISCAL  YEAB. 

The  appropriation  having  been  nearly  exhausted,  no  operations  were 
carried  on  during  the  year. 

From  the  commencement  of  the  fiscal  year,  the  work  was  under  the 
charge  of  Gapt.  W.  T.  Bossell,  Corps  of  Engineers,  until  he  was  relieved 
by  me,  April  26^  1886,  in  accordance  with  Special  Order  No.  89,  para- 
graph 2,  Headquarters  of  the  Army,  Adjutant-Oeneral's  Office,  Wash- 
ington, April  16, 1886. 

« 

THE  EFFECTS  OF  THE  V70RK  AND  CONDITION  aENEBAXLY. 

Although  settlement  has  taken  place  along  both  jetties,  they  are  stiS 
in  good  condition  and  have  sanded  up  along  the  whole  length. 

On  June  30, 1886,  121  out  of  the  158  piles  driven  in  1885  were  still 
standing.  A  uniform  depth  of  5  feet  8  inches  existed  throughout  fte 
channel. 

Since  the  work  of  improvement  was  commenced,  the  following  ap- 
propriations have  been  made: 

By  act  of  Congress  approved  Jane  14, 1880 $5,000 

By  act  of  Congress  approved  March  3,  1881 5,500 

By  act  of  Congress  passed  Anenst  2, 1882 5,000 

Byactof  Congress  approved  July  5,  1884 2,000 

Total 17,500 

Of  this  amount  the  sum  of  $17,340.26  has  been  expended  to  June  30, 
1886. 

The  balance  available  and  the  appropriation  asked  for  are  to  be  used 
in  raising  and  extending  the  jetties,  in  keeping  the  fender-piles  up,  and 
in  dredging  if  necessary. 

This  work  is  in  the  coUection  district  of  Saint  John's:  Jacksonville  is  the  neareii 
port  of  entry.  Nearest  light -honse  is  Dame's  Point  Light.  Nearest  fort  is  Fori 
Marion.    Amount  of  revenue  collected  in  1886,  $2,398.28. 
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Money  statement 

Jnlyl,  1885,  amonnt  available $102  49 

~  7 1, 1886,  amooBt  expended  during  fiscal  year,  exelosive  of 
liabilities  ontstanding  Jnly  1, 18^ |2  75 

14  75 


Joly  1, 1886,  amount  expended  daring  fiscal  year,  exclosive  of 

liabilities  outstanding  Joly  1, 18^ 

July  1, 1886,  outstanding  liabilities 12  00 


July  1, 1886,  amount  available 147  74 

Amount  appropriated  by  act  approved  August  5, 1886 ^ 7,500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 7,647  74 


COMMERCIAL  STATISTICS. 
(Q«ii«nl  offioM  De  Bary  BajA  HerohMito*  Line,  Sftint  John's  Biver  ttMunen.] 

Jacksonyhjub,  Fla.,  June  24, 1886. 

DxAR  8ib:  In  reply  to  yours  of  19th  instant  relative  to  number  of  vessels  passing 
through  the  Upper  Saint  John's,  amount  of  tonnage,  &c.,  1  beg  to  send  you  the  foH- 
lowing,  the  same  being  as  nearly  as  1  can  come  to  the  facts : 

Number  of  steamers  from  Jacksonville 4 

Number  of  steamers  ftom  Palatka 2 

Total "^ 

This  would  amount  to  12  boats  passing  daily,  as  the  trips  were  made  both  up  and 
down. 
The  amount  of  tonnage  is  about  5,130  tons. 
HopiDg  that  the  above  may  prove  of  service  to  you, 
1  am,  respectfully,  yours, 

H.  T.  Bata, 
General  Manager  De  Bary  Baya  Merchants  Line. 
Lieut.  W.  M.  Black, 

United  States  Engineers, 


N  4. 
IMPROVEMENT  OF  TAMPA  BAY,  FLORIDA. 

Tampa  Bay  is  a  large  indentation  in  the  Oulf  coast  of  Florida,  with 
an  average  width  of  from  G  to  7  miles,  and  a  length  including  Hills- 
borough and  Old  Tampa  Bay,  into  which  its  inner  end  is  divided,  of  35 
miles.  Across  the  bar  and  up  to  the  point  of  division,  a  distance  of  25 
miles,  the  channel  has  a  depth  of  from  20  to  38  feet. 

Old  Tampa  Bay,  the  northwestern  division,  is  about  10  miles  long, 
with  an  average  width  of  5^  miles.  Near  its  mouth  there  is  a  channel 
depth  of  over  20  feet  of  water.  A  depth  of  10  to  12  feet  extends  to  its 
head.  Hillsborough  Bay  has  an  average  width  of  5  miles,  with  depth 
varying  from  16  feet  at  the  mouth  to  8  feet  near  head.  Flats  with  low- 
water  depth  from  1  foot  to  5  feet,  varying  in  width  from  one-fourth  to  1 
mile,  surround  the  entire  body  of  water. 

Its  principal  tributary  is  the  Manatee  Eiver.  The  principal  town  is 
Tampa,  lying  at  the  mouth  of  the  Hillsborough  Biver,  at  the  head  of 
Hillsborough  Bay.  but  separated  from  the  deep  water  of  the  bay  by  a 
broad  flat,  througn  which  runs  a  narrow  channel  formed  by  the  waters 
of  Hillsborough  Eiver.  Tbis,  before  improvement,  permitted  vessels 
drawing  8  feet  of  water  to  reach  Tampa  only  by  taking  advantage  of 
high  tides. 

72  B 
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Tampa  is  the  terminus  of  the  South  Florida  Eailroad,  which  there 
forms  coDuection  with  the  steamship  lines  for  Key  West,  Havana,  and 
New  Orleans.  The  South  Florida  Railroad  gives  by  its  connections  at 
present  a  through  line  to  the  North,  East,  and  West  by  the  Saint  John's 
Jtiver  from  Sanford,  the  eastern  terminus.  Other  railroads  are  pro- 
jected to  Tampa.    ^ 

An  examination  of  Tampa  Bay,  with  a  view  to  its  improvement,  was 
made  in  1879.  A  report  thereon,  dated' August  25, 1S79,  with  a  plan 
of  improvement,  is  printed  as  Appendix  J  18  to  the  Report  of  the  Chief 
of  Engineers  for  1879. 

PROJECT  OF  IMPR0VE3S£ENT. 

The  proposed  improvement  consists  in  deepening  and  widening  the 
channel  from  Tampa  to  the  bay,  by  dredging  and  rock  excavation,  so 
as  to  give  a  clear*  depth  of  9  leet  at  mean  low  water,  and  a  width  in 
the  river  of  200  feet  and  in  the  bay  of  150  feet,  a  total  distance  of  5} 
miles. 

OPERATIONS  TO  JUNE  30,  1885. 

The  following  appropriations  have  been  made  by  Congress : 

By  act  approvedJune  14, 1880 $10,000 

By  act  approved  March  3,  1881 10,000 

By  act  passed  Auffiiflt  2, 1882 20,000 

By  act  approved  July  5, 1884 20,000 

Total 60,000 

The  work  lias  been  done  by  contract. 

On  June  30, 1885,  a  channel  generally  60  feet  wide,  9  feet  deep  at  mean 
low  water,  8,215  feet  long  through  the  bay,  and  150  wide,  with  same 
depth,  through  the  ledge  at  the  mouth  of  the  Hillsborough  Eiver,  was  re- 
ported to  have  been  dredged.  This,  however,  was  obstructed  by  shoals 
at  various  points,  notably  at  two  places  below  Spanish  Town  Point,  and 
for  about  1,000  feet  above  Spanish  Town  Creek,  where  the  depth  was 
only  7^  feet.    The  channel  had  also  narrowed  at  many  places. 


% 


OPERATIONS  DURING  FISCAL  YEAJl  ENDING  JUNE  30,  1886. 

Dredging  was  continued  by  Mr.  James  E.  Slaughter  under  the  coQ- 
tract  approved  by  the  Chief  of  Engineers  March  12, 1885,  as  reported 
in  the  last  Annual  Eeport.  On  August  14  work  was  suspended  for  the 
season. 

The  work  done  under  this  contract  resulted  in  a  channel  from  deep 
water  of  Hillsborough  Eiver  towards  the  bay,  4,793  feet  in  length  and 
varying  in  width  from  45  to  150  feet,  with  an  average  depth  of  9  feet 
at  mean  low  water ;  28,093.73  cubic  yards  of  mud  and  1,200  cubic  yards 
of  stone  were  removed. 

An  examination  made  in  May,  1886,  showed  the  center  line  of  tbe 
channel  but  little  changed.  The  sides  of  the  cut  had  been  cmmbled  in 
by  the  wash  of  boats  passing,  and  cross-currents  had  shoaled  the  cat 
slightly  at  one  place. 

To  complete  the  channel  according  to  the  original  project  180,000 
cubic  yards  of  material  must  be  removed,  at  an  estimated  cost  of  $73,000. 

151,455  oabio  yards  mad,  at  35  cents $53,009 1^ 

2,000  cabio  yards  rook,  at$4 8,000  (X> 

EngineeriDg  expenses  and  contingencies 12,^1  ^ 

Total 73,211 1<> 


H£^0    OFT^MP^    B^Y   FLM. 
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This  increase  over  the  ori^nal  estimate  is  caused  by  the  constant 
filling  of  the  dredged  channel  by  action  of  the  tides. 

The  permanency  of  the  dredged  channel  can  be  insured  by  the  for- 
mation of  a  tid<al  basin  to  be  filled  and  emptied  through  it.  This  can 
be  done  by  building  a  dike,  with  top  at  level  of  mean  high  water,  from 
Hookei^s  Point  to  Depot  Key  and  thence  west  to  the  channel  line,  there 
joining  a  dike  starting  from  the  oyster-bed  northeast  of  Spanish  Town 
Toint  and  running  parallel  to  the  channel  as  far  as  the  9-foot  curve. 
In  all,  including  the  proper  protection  of  Spanish  Town  Point,  about 
4,500  yards  of  dike  would  be  required,  of  an  average  height  of  3  feet. 
The  tidal  basin  thus  formed  would  cover  an  area  of  39,647,000  square 
fBet,  with  a  tidal  prism  of  652,476,343  gallons.  The  estimated  cost  of 
this,  if  made  of  stone  with  mattress  foundation,  is  $76,000. 

13,705.5  en  Mo  yards  stone,  at  $3 |41, 116  50 

31,390.0 sqnare yards  mattress^at  70 cents 21,973  00 

Engineering  expenses  and  contingencies 12,ol7  90 

Total 75,707  40 

As  the  depths  are  generally  slight,  a  creosoted-wood  dike  would  proba- 
bly be  strong  enough  and  sufficiently  permanent. 

The  estimated  cost  of  this  is  $50,000. 

The  balance  available  and  the  appropriation  asked  for  is  to  be  ex- 
pended in  accordance  with  the  approved  project, 

Tampa  Bay  is  in  the  coUeotion  district  of  Key  V^est,  which  is  the  nearest  port  of 
entry.  Nearest  light-honse,  Egmont  Key  Light,  i^earest  fort  is  Fort  Jefferson,  Florida. 

Money  statement. 

Julyl,  1885,  amonnt  available $12,198  50 

Jnly  1, 1886,  amonnt  expended  during  fiscal  year,  exclusive  of  liabUities 
outstanding  July  1, 1885 11,368  04 

Julyl,  1886,  amount  available 830  46 

Amount  appropriated  by  act  approved  August  5, 1886 10, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 10,830  46 

{Amount  ^estimated)  required  for  completion  of  existinf^  project. 63, 000  00 
Amount  tnat  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1868    50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

CusTOM-HousB,  Tampa,  Fla., 
Dep%iy  CoUeotar'B  Office,  July  15, 1886. 

Sib:  Herewith  indosed  please  find  statement  of  number  of  passengers^  number  of 
pieces  of  baggage,  and  amount  of  duties  collected  from  small  articles  in  said  bag- 
gage. 

Also  paper  headed  "  Commercial  statistics  of  port  of  Tampa,  Fla.,"  showing  num- 
ber of  veraels  anriving  coastwise,  with  total  tonnage,  as  well  as  number  of  foreign 
vessels  arriving,  via  of  Key  West,  at  this  port,  with  total  tonnage  of  same. 

Tampa  is  simplya  port  of  delivery ;  hence  all  vessels  coming  from  foreign  ports  must 
first  enter  at  Key  West,  the  port  of  entry,  and  proceed  to  this  port  under  permit ;  hence 
no  report  on  duties  on  imports  or  exports. 
Very  respectfully, 

T.  E.  Sfbncbr, 
Deputy  Colliotor. 
Lieut.  W.  M.  Black, 

Corp§  of  Engineers, 
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Port  of  Tampa,  Fla. 


From  October  81, 1885.  to  Jane  30, 1880. 


CoMtwlM 

Foreigii,  by  way  of  Key  West. 


Steamers. 


100 


SailinffTes- 
eeu. 


16 


Total  ton- 
nage. 


Stli,4H 
lM.ni 


Tabulated  Biatemeni  of  arrivali  of  pasaengor  9teamer9,  passengers  and  baggage^  and 

collected  thereon,  for  port  of  Tampa,  Fla. 


Total  number  of 
trips. 

Total 

number  of 

passenprers 

carried. 

Total 

number  of 

pieces  of 

DagS>fir«- 

DvtiflS 

Period. 

Lines. 

eoDeoted 
on  bsf 

Plant. 

Morgan. 

nomiroTember  28, 1884,  to  May  1, 1885 

From  October  81, 1886,  to  June  80, 1888 

12 
40 

11 
26 

805 
1,142 

545 
2,270 

2;  181 81 

N5. 

IMPROVEMENT  OP  APALACHICOLA  BAY,  FLORIDA. 

Operations  for  the  improvement  of  this  bay  were  carried  on  daring  the 
past  fiscal  year  in  accordance  with  the  project  submitted  to  the  Cldef 
of  Engineers,  and  published  in  the  Annual  Eeport  for  1879,  pages  8^ 
and  824. 

A  bar  existed  at  the  mouth  of  the  river,  extending  from  half  a  mile 
below  the  town  of  Apalachicola,  Fla.,  to  the  lower  anchorage.  The 
minimum  depth  of  water  over  this  bar  was  3^  feet. 

The  plan  proposed  and  adopted  was  the  deepening  of  the  channel  U> 
11  feet,  with  a  width  of  100  feet. 

The  work  was  to  be  done  under  contract,  by  dredging,  at  an  estimated 
cost  of  $100,000. 

The  following  appropriations  have  been  made : 

By  act  approved  JoDe  14, 1880 $10,000 

By  act  approved  Maroh  3, 1881 10,MO 

By  act  passed  Auenst  2,  1882 1^,000 

By  act  approved  July  5, 1884 10,000 

Total 65,000 

OPERATIONS  PRIOR  TO  JUNE  30, 1885. 

Work  was  done  under  four  contracts,  and  resulted  in  a  channel-waj 
1,500  feet  long,  100  feet  wide,  with  a  minimum  depth  of  9  feet  at  mean 
low  water,  and  a  continuation  4,178  feet  long,  60  feet  wide,  and  9.5  feet 
deep,  costing  $54,284.37. 

The  material  removed  was  in  many  places  apparently  of  recent  d^ 
posit. 

Complaints  have  been  made  several  times  that  sawdust  from  the  saw- 
mills was  finding  its  way  into  the  channel,  and  the  character  of  some  of 
the  dredged  materials  would  go  to  prove  the  truth  of  this. 

As  stated  in  previous  reports,  there  was  but  little  chance  of  the 
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dredged  chaDDel  maintainiDg  itself  UDless  entirely  opened.  The  appro- 
priations heretofore  made  have  not  permitted  this  to  be  done,  and  on 
each  occasion  part  of  the  old  work  had  to  be  done  over.  On  this  account 
the  original  estimate  will  have  to  be  increased  by  $23,000. 

To  complete  the  project  177,000  cubic  yards  of  material  remain  to  be 
dredged,  at  an  estimated  cost  of  $68,000. 

OPERATIONS  DUBINO  THE  PAST  FISCAL  YEAB. 

No  work  was  done  after  the  completion  of  the  contract  in  April,  1885, 
on  account  of  an  insufficient  supply  of  money. 

Becent  reports  from  pilots  crossing  the  bar  show  only  0}  feet  of  water 
in  the  dredged  channel. 

From  the  commencement  of  the  fiscal  year  the  work  was  under  the 
charge  of  Capt.  W.  T.  Rossell,  Corps  of  Engineers,  United  States  Army, 
until  he  was  relieved  by  me,  April  26, 1886,  in  accordance  with  para- 
graph 2,  Special  Orders  No.  89,  Headquarters  of  the  Army,  Adjutant- 
General's  Office,  Washington,  April  16, 1886. 

As  stated  in  the  Coast  Survey  charts  of  this  bay,  <Hhe  effects  of  the 
winds  are  often  greater  than  the  real  tides,  and  the  time  and  height  of 
the  apparent  tides  are  greatly  dependent  on  them.^  The  prevailing  gales 
are  from  the  east,  and,  due  to  their  influence,  the  natural  channel,  which 
at  the  mouth  has  a  southeasterly  direction,  is  bent  sharply  to  S.  f  E. 
through  an  angle  of  36  degrees,  and  then  is  nearly  straight  for  a  distance 
of  about  8,000  feet,  when  it  spreads  and  is  lost  on  the  flats,  which  have 
a  general  depth  of  about  4t^  to  5  feet.  The  area  of  cross-section  of  the 
natural  channel  at  the  mouth  of  the  river  is  13,143  square  feet;  opposite 
the  tow-head  it  is  13,200  square  feet.  Beyond  this  point  it  rapidly  dimin- 
ishes in  depth.  If  from  this  point  to  the  9-foot  curve  the  dredged  chan- 
nel could  be  protected  on  the  east  side  by  a  dike,  it  would  probably  be 
permanent.  If  not,  the  permanency  could  be  insured  by  connecting  the 
dike  with  the  shore  by  a  jetty,  with  an  additional  jetty  on  the  west  side, 
if  necessary.  The  dike  alone  would  probably  be  sufficient,  however.  Its 
estimated  cost,  if  of  stone  on  a  mattress  foundation,  would  be  $110,823, 
or  if  of  re-enforced  creosoted  sheet-piling,  $83,823. 

The  balance  available  and  the  appropriation  asked  for  is  to  be  used 
in  extending,  widening,  and  deepening  the  cut  by  dredging,  under  the 
project. 

Apalaohicola  Bay  is  in  the  collection  district  of  Apalachicola,  which  is  the  nearest 
port  of  entry.  Nearest  light-honse,  Cape  Saint  Georf[e  Lieht.  Nearest  fort,  defenses 
of  Pensacola,  Fla.    Amount  of  revenue  collected  during  fiscal  year,  $1,320. 

Money  statement. 

July  1,1885,  amount  ayailable $715  63 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1885 18  90 

July  1,1886,  amount  available 696  73 

Amount  appropriated  by  act  approved  August  5, 1886 12,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 12, 696  73 

(Amount  (estimated)  required  for  completion  of  existing  project 56, 696  73 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    40, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  act«  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


CusTOM-HonsE.  Apalachicola,  YUl., 

CoUector'B  Office,  July  7,  1886. 


Port  of  Apalachicolaf  Fla, 
ABSIYED. 


Coastwifie. 

Foreign. 

ClM8,&0? 

Jnne  80, 

1884,  to 

Jnne  80, 

1885. 

Jnne  80, 
1885,  to 

Jnne  SO, 

1884.  to 

Jnne  80, 

1885. 

JnneM, 

1885,  to 

JnneHc 

1888. 

^fllnff  TMMlfl 

28 
8,806 

27 
7,911 

63 

84,030 

45 

Tft1»]  loiiiutf* 

23.857 

CLEARED. 


Sailing  Tesaele 
Total  tonnage. 


82 
10,608 


83 
U,134 


06 

86,835 


r 

20,SII 


Yalne  of  exports  and  imports  and  duties  collected. 


Valne  of  exports 
Yalne  of  Imports 
Duties  oolleoted 


Jnne  80, 1884, 

to  Jnne  80. 

1885. 


$260,000  00 

1, 512  00 

985  00 


J'nne  80, 1885^ 
to  Jnne  80, 
1886. 


$164,000  00 
2.882  01 
1,820  00 


ADDITIONAL  IXFORBIATION  AND  STATISTICS  OF  WHICH  NO  OFFICIAL  RECORD  IS  EKFT 

IN  CUSTOM-HOUSE. 

Nnmber  of  steamers  on  river  6,  of  which  one  arrives  at  Apalachicola  abont  everyday. 
Number  of  small  coalins  vessels,  from  20  to  300  tons,  that  enter  this  port  for  cargo, 
of  which  no  official  record  is  kept  (for  1886),  150. 
Merchandise  diipped  coastwise  for  1886,  $1,500,000. 
Merchandise  received  for  Apalachicola  and  np  the  river,  $1,000,000. 

J.  E.  Gradt, 
Collector  of  CtMtonu. 

I  am  indebted  to  Mr.  Colombns  Drew,  of  Jacksonville,  Fla.,  for  the  following  state- 
ment of  the  nnmber  of  vessels  entered  and  cleared  coastwise  at  and  from  the  distriei 
and  port  of  Apalachicola,  Fla. : 


1875 

1876 

1877 , 

1878 

1879 

1880 

1881 

1882 

1883 

1884 , 

Total 


Entrance. 


Nnmber  of 
yessde. 


29 
18 
22 
12 
12 
87 
51 
50 
34 
29 


Tonnage. 


294 


1,139 

424 

351 

1.160 

1,803 

0.668 

10.426 

12,647 

9.699 

9.579 


56^786 


Clearuioe. 


Nnmber  of 

veesels. 


23 
18 
17 
16 
26 
41 
63 
62 
87 
84 


837 


Tonnage 


49 

204 

1,M1 

3.837 

10^704 

15^075 

18,811 

10,  m 


74,401 


tM9*VIM%   O^AOm'O    CMltMMtt.    ^HO    PHOf>0%£0    OYKt.. 

-» — *- 
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N  6. 
IMPROVEMENT  OF  THE  SUWANEE  RIVER,  FLORIDA. 

Operations  for  the  improvement  of  this  river  have  been  carried  on 
since  November,  1881,  under  appropriations  made  in  1880, 1881^  1882, 
and  1884,  aggregating  $18,000. 

The  Snwanee  Biver  rises  in  the  southern  part  of  Georgia,  near  the 
Okefinokee  Swamp,  and,  flowing  in  a  general  southerly  direction,  empties 
into  the  Gulf  of  Mexico,  a  few  miles  north  of  Cedar  Keys.  The  portion 
surveyed  with  a  view  to  its  improvement  extends  from  EUaville  to  its 
mouth.  The  country  adjacent  is  well  wooded,  and  the  chief  trade  is  in 
pine,  cypress,  and  cedar  timber.  Gotten,  sirup,  and  the  minor  farm 
products  are  also  sent  to  market  at  Cedar  Keys. 

An  examination  of  this  river,  with  a  view  to  its  improvement,  was 
made  in  1879.  A  report  thereon,  dated  August  26,  1879,  with  a  plan 
of  improvement,  is  printed  as  Appendix  J  16,  Beport  of  the  Chief  of 
Engineers  for  1879. 

PROJECT  OF  IMPROVEMENT. 

The  proposed  improvement  consists  in  deepening  the  bar  at  the  passes 
by  dredging,  the  removal  of  snags  and  overhanging  trees  along  the 
river,  and  deepening  and  improving  the  channel  at  various  places  by  the 
removal  of  rocks,  snags,  and  construction  of  dams,  so  as  to  strengthen, 
widen,  and  deepen  the  channel.  The  depth  to  be  obtained  is  5  feet 
through  the  bars  at  the  passes  for  a  width  of  150  feet,  and  up  the  river 
as  far  as  Eoland's  Bluff,  a  distance  of  74  miles.  From  there  up  to  EUa- 
ville, a  distance  of  50  miles,  the  depth  is  to  be  4  feet  and  the  width  60 
feet. 

OPERATIONS  PRIOR  TO  JUNE  30,  1885. 

t 

The  following  appropriations  have  been  made : 

By  act  approyedJnne  14, 1880 $5,000 

By  act  approved  Maroh  3, 1881 3,000 

By  act  passed  August  2,  1882 5,000 

By  act  approved  July  5, 1884 6,000 

Total 18.000 

The  work  has  been  done  by  contract.  Twenty-nine  thousand  six  hun- 
dred and  forty-nine  cubic  yards  of  material  have  been  removed.  All 
of  the  work  has  been  in  the  channel  over  the  bar  at  the  East  Pass. 
This  resulted  in  securing  a  cut  2,400  feet  long,  65  feet  wide,  and  6^ 
feet  deep  at  mean  low  water,  with  an  extension  829  feet  long,  60  feet 
wide,  and  5  feet  deep. 

Upon  examination  of  the  channel  later,  it  was  found  that  favorable 
winds  had  caused  it  to  scour  out,  so  that  at  the  end  of  the  fiscal  year 
1885  the  channel  was  4,429  feet  long,  60  feet  wide,  and  5  feet  deep  at 
the  shoalest  point. 

OPERATIONS  DURING  THU  FISCAL  YEAR  ENDING  JUNE  30,  1886. 

The  work  was  continued  under  the  contract  with  Mr.  S.  M.  Kimball, 
approved  by  the  Chief  of  Engineers,  United  States  Army,  January  17, 
1885,  and  was  finished  July  14, 1885,  by  the  near  exhaustion  of  the  ap- 
propriation.   Four  thousand  five  hundred  and  eighty-two  cubic  yards 
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of  material  were  removed,  making  a  channel  1,400  feet  long,  60  feet 
wide,  and  5  feet  deep  at  mean  low  water. 

The  distance  from  deep  water  in  the  Gulf  through  the  East  Pass  to 
the  deep  water  in  the  river  is  15,600  feet.  As  reported  above,  a  chaur 
nel  5,835  feet  long  has  been  opened  through  this,  with  a  mean  low- 
water  depth  of  5  feet,  and  a  width  of  60  feet.  There  remains  to  be 
dredged  here  a  distance  of  9,765  feet  where  there  is  an  average  depth 
of  3J  feet. 

No  work  has  been  done  in  the  river  above  this  point. 

From  the  beginning  of  the  fiscal  year  the  work  was  under  the  charge 
of  Gapt.  W.  T.  Rossell,  Corps  of  Engineers,  United  States  Army,  until 
he  was  relieved  by  me,  April  26j  1886,  in  accordance  with  paragraph 
2,  Special  Orders  Ko.  89,  Headquarters  of  the  Army,  Adjutant-Gen- 
eraPs  Office,  Washington,  April  16, 1886. 

The  balance  on  hand,  and  the  appropriation  asked  for  will  be  ex- 
pended iu  carrying  on  the  existing  project 

Sawaneo  River  is  in  the  collection  district  of  Cedar  Keys,  Fla.,  and  Cedar  Keys  is 
the  nearest  port  of  entry.  Nearest  light-hooae  is  Cedar  Keys  Light.  Nearest  fort  is 
Fort  Marion,  Florida. 

"So  commercial  statistics  could  be  obtained. 

Money  statement 

July  1, 1885,  amount  available $2,316  24 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilitiea 
outotanding  July  1, 1885 .• 2.256  24 

July  1, 1886,  amount  available 60  00 

Amount  appropriated  by  act  approved  August  5, 1886 5, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 5, 060  00 

(Amount  (estimated)  required  for  completion  of  existing  project 32, 158  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  32, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river. and 
harbor  acto  of  1866  and  1867. 


N7. 

IMPEOVEMENT  OF  HARBOR  AT  KEY  WEST,  FLORIDA. 

Operations  for  the  improvement  of  this  harbor  have  been  carried  on 
since  Jnly  16, 1883,  under  appropriation  made  by  Congress  in  1882  of 
$25,000,  the  only  appropriation  made. 

Key  West  is  the  most  northwesterly  of  the  Pine  Islands,  known  w 
the  Florida  Keys,  60  miles  southwest  from  Cape  Sable,  same  distance 
from  Tortugas,  and  100  miles  northeast  from  Havana.  It  is  about  6 
miles  long,  2  broad,  and  from  12  to  15  feet  above  the  sea  level.  It  is  of 
coral  formation  and  sandy  soil. 

An  examination  of  the  harbor  with  a  view  to  its  improvement  was 
made  in  December,  1881.  A  report  thereon,  dated  February  16, 1882, 
with  a  plan  of  improvement  is  printed  in  Appendix  K  25,  of  the  Keport 
of  the  Chief  of  Engineers,  United  States  Army,  for  1882. 
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PEOJECT  OF  niPBOVEMENT. 

The  proposed  improvement  consisted  in  forming,  by  dredging,  a  chan- 
nel  300  feet  wide  and  17  feet  deep,  at  mean  low  water  through  the  shoals 
of  the  northwest  channel,  a  distance  of  about  5,000  feet. 

OPERATIONS  UP  TO  JUNE  30,  1885. 

The  work  done  was  under  contract.  Dredging  began  July  28, 1883, 
and  was  continued  until  October  5,  1883,  when  the  appropriation, 
$25,000,  was  exhausted.  The  work  accomplished  was  the  removal  of 
15,692  cubic  yards  of  material,  thereby  securing  one  cut  entirely  through 
the  bar,  having  a  depth  of  15  feet  at  mean  low  water  and  a  width  of 
60  feet  at  bottom,  and  65  feet  at  top. 

OPERATIONS  DURING-  THE  FISCAL  YEAR  ENDING-  JUNE  30,  1886. 

On  July  1  the  work  was  idle  for  lack  of  funds,  and  no  appropriation 
has  been  made  since. 

From  the  beginning  of  the  fiscal  year  the  work  was  under  the  charge 
of  Gapt.  W.  T.  Eossell,  Corps  of  Engineers,  until  he  was  relieved  by 
me,  April  26, 1886,  in  accordance  with  paragraph  2,  Special  Orders  2^0. 
89,  Headquarters  of  the  Army,  Adjutant-General's  Office,  Washington, 
AprU  16, 1886. 

It  was  stated  in  the  annual  report  for  1884  on  this  work  that — 

Unofficial  reports  as  to  the  filling  up  of  the  dredged  channel  confirm  the  opinion  ex- 
pressed in  my  last  annual  report,  namely,  that  thelmprovement  would  not  be  perma- 
nent. 

The  following  ^ear  personal  inspections  by  Captain  Bossell  confirmed 
him  in  this  opinion.  His  recommendation  that  an  appropriation  of 
$3,500  be  made  for  an  examination  before  more  work  is  attempted  is  re- 
spectMly  renewed,  and  the  appropriation  asked  for  will  be  applied  to 
this  purpose. 

An  improvement  here  would  be  of  great  benefit  to  all  vessels  plying 
between  Key  West  and  Gulf  ports,  the  use  of  this  channel  saving  a  dis- 
tance of  about  100  miles  to  them. 

The  harbor  at  Key  West  is  in  the  coUeotion  district  of  Key  West,  Fla.,  which  is  the 
nearest  port  of  entry.  Nearest  light-house.  Key  West  Light.  Nearest  fort  is  Fort 
Taylor,  Florida. 

Money  statement 

Amount  appropriated  by  act  approved  Angnst  5, 1886 |2, 500  00 

{Amount  (estimated)  reauired  for  completion  of  existing  project ^  12,500  00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1868     3, 500  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  lt66  and  1867. 
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COMMERCIAL  STATISTICS. 


Port  of  Key  Wat,  Fla. 


By  the  courtesy  of  Mr.  CoInmbaR  Drew,  of  JackBonville,  Fla.,  I  am  able  to  ffire 
the  following  statistics  for  this  port,  which  includes  the  harbors  of  Key  West,  Char- 
lotte Harbor,  and  Tampa,  for  the  calendar  year  1885. 


Class,  &0. 


Steamen 

Sailing  Teasels. 
Total  tomiage.. 


ArriTed. 


Coastwise. 


_ 


85 

82 

83,801 


Foieign. 


2 

65 

8^168 


Cleared. 


Coastwise. 


87 

85 

85,882 


TottiffL 


I 


Value  of  exports  and  imports  and  duties  oolleeted. 


Valne  of  exporta. 
Value  of  imiwrta. 
Dntieacolleeted.. 


Amount 


$207,909  « 
«64,237M 
492,249  14 


N    8. 
IMPROVEMENT  OF  PEASE  CREEK,  FLORIDA. 

Operations  for  the  improvement  of  this  stream  have  been  carried 
on  since  Febmary  19, 1883,  under  appropriations  made  by  Congress  in 
1881  and  1882,  aggregating  $11JOOO. 

Pease  Creek  (Talakchopoko,  Uatcbee,  or  Peaseating  Creek)  rises  in 
the  northeastern  part  of  township  30  soath,  range  26  east,  and  flows 
northwestward  and  westward  to  the  middle  of  section  33.  township  29 
south,  range  25  east,  where  it  makes  a  junction  with  Saddle  Creek,  flow- 
ing southeastward  from  Lake  Hancock.  Thence  its  course  is  south* 
west  to  Hickory  Bluif,  where  it  empties  into  Charlotte  Harbor,  making 
about  15  miles  westing  and  66  miles  southing.  It  is  fed  by  nnmeroofl 
lakes  in  the  central  part  of  Polk  County.  The  principal  tributaries  in 
the  east  are  Little  Charley,  Tsala-apopka,  Josh,  and  Prairie  creeks,  and 
on  the  west  Saddle,  Whitten,  and  Chilocohatchie  creeks.  Besides  these 
streams,  wide  areas  of  swamp  and  hammock  lands  immediately  border- 
ing the  river,  and  of  the  more  elevated  adjacent  pine  lands,  are  coverel 
during  the  rainy  season,in  July  and  August,  with  shallowpools  of  water, 
which  are  discharged  for  the  most  part  into  Pease  Creek.  The  stream 
therefore  exhibits  much  variation  in  its  stages  of  water,  the  range  be- 
tween extremes  at  Fort  Meade  being  about  17  feet. 

An  examination  of  Pease  Creek,  with  a  view  to  its  improvement,  was 
made  late  in  1879.  A  report  thereon,  dated  March  10, 1880,  with  a  plan 
of  improvement,  is  printed  in  Appendix  K 17,  Beport  of  the  Chief  of 
Engineers  for  1880. 

PROJECT  OF  IMPROVEMENT. 

The  proposed  improvement  consists  in  rock  excavation,  removing 
snags,  and  clearing  the  banks  of  overhanging  trees  so  as  to  enable  boats 
drawing  2  feet  of  water  to  navigate  during  about  half  the  year ;  minimmn 
channel  width  to  be  30  feet. 
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OPERATIONS  UP  TO  JUNE  30,  1886. 

The  work  has  been  done  by  a  snag-boat  built  and  equipped  by  the 
United  States,  and  by  hired  labor. 

Beginning  at  the  mooiih  of  the  stream  the  work  has  been  carried  on 
for  a  distance  of  64  miles. 

OPERATIONS  DURINO  THE  FISCAL  TEAR  ENDING  JUNE  30,  1886. 

On  Jnly  1, 1885,  the  work  was  idle  for  lack  of  funds,  and  no  appro- 
priation  has  been  made  since. 

From  the  commencement  of  the  fiscal  year  the  work  was  under  the 
charge  of  Gapt.  W.  T.  Bossell,  Corps  of  Engineers,  until  he  was  relieved 
by  me  April  26, 1886,  in  accordance  with  paragraph  2,  Special  Orders, 
No.  89,  Headquarters  of  Uie  Army,  A^utant-Oeneral's  OfKce,  Wash- 
ington, April  16, 1886. 

The  small  balance  available  for  this  work  has  been  used  in  the  care 
of  public  property. 

It  is  estimated  that  $5,700  can  be  profitably  expended  during  the  fis- 
cal year  ending  June  30, 1888. 

The  work  is  not  yet  sufQciently  advanced  to  estimate  whether  there 
will  be  needed  an  additional  sum  to  complete  the  present  project. 

It  is  not  thought  that  the  improvement  will  be  permanent,  and  it  is 
estimated  that  about  $2,500  per  annum  will  be  necessary  to  clear  the 
stream  of  drifts  and  washouts  after  each  season  of  high  water,  in  order 
to  maintain  the  condition  contemplated  in  the  proposed  project. 

From  the  irregular  and  desultory  character  of  the  transportation, 
and  fh>m  the  fact  that  no  reliable  record  is  kept  of  the  commerce  of  the 
river,  which  is  entirely  coastwise,  the  larger  portion  being  transported 
overland  to  Tampa  and  Manatee,  no  authentic  statement  of  the  same 
can  be  given. 

It  is  proposed  to  expend  the  appropriation  asked  for  in  continuing  the 
removal  of  obstructions  according  to  the  project. 

Pease  Creek  is  in  tbe  collection  district  of  Key  West,  and  Key  West  is  the  nearest 
port  of  entry.  Nearest  light-honse  is  on  Cinnabel  Island,  and  the  nearest  fort  is 
Fort  Taylor. 

MoTiey  statement 

Jnly  1, 1885,  amount  available |546  82 

Jaly  1. 1686,  amount  expended  daring  fiscal  year,  exclasive  of 

llabiUties  outstanding  Jaly  1, 1885 $52  75 

Jnly  1, 1886,  outstanding  Uabilities 30  00 

C2  75 

July  1, 1886,  amount  available 484  07 

Amount  appropriated  by  act  approved  August  5,  1886 5,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 5,484  07 


COMMERCIAL  STATISTICS. 

(Florida  Southern  Bailway  Company.    Saint  John*8  and  Lake  Enstis  BaUway  Company.    Florida  Com« 

mercial  Company.) 

Warm  Springs,  N.  C,  July  14, 1886. 

Dear  Sir  :  Some  weeks  since  your  letter  was  received,  requesting  me  to  furnish 
you  with  such  information,  statistical  and  otherwise,  as  1  might  be  m  possession  of 


1148      REPOET   OP  THE   CHIEF   OF  ENGINEERS,  U.  S.  ARMY. 

inielation  to  business,  present  and  prospeotivei  of  Charlotte  Harbor,  on  the  soathwesfc 
ooast  of  Florida.    M^  reply  has  been  delayed,  owing  to  reasons  beyond  my  control. 

The  reoent  completion  of  the  Florida  Southern  road  to  Pnnta  Gorda,  on  Charlotte  Htr- 
bor,  and  the  rapid  izidnx  of  new  settlers  to  that  portion  of  the  State,  promises  much  com- 
mercial importance  in  the  very  early  future  to  this  locality,  hitherto  inaccessible  except 
firom  the  Gulf.  '  Charlotte  Harbor  appears  to  be  the  most  extreme  southern  harMr 
upon  the  mainland  of  Florida  which  is  accessible  to  vessels  of  deep-water  draoglit.  The 
country  bordering  Peace  River  (Pease  Creek)  for  75  miles  north  from  Panta  Gorda  is 
very  fertile,  and  capable  of  very  high  development.  The  soil  is  generally  very  fertile 
and  the  tropical  latitude  of  this  portion  of  the  State  promises  an  immunity  from  the 
cold  which  nas  hitherto  limited  the  productions  of  that  portion  of  Florida  which  haa 
been  so  rapidly  settled  during  the  past  five  years. 

Since  the  completion  of  the  Florida  Southern  road  to  Punta  Gorda,  steamboat  com- 
munication has  been  opened  up  between  this  point  and  New  Orleans,  also  between 
this  point  and  the  various  settlements  around  Charlotte  Harbor  and  on  the  Withlft- 
coochee  River.  Before  January  1,  18d7,  a  steamship  line  running  from  Pnnta  Gorda 
to  Key  West  and  Havana  will  have  been  established.  At  many  points  along  the  coast 
of  Charlotte  Harbor  and  on  the  Withlacoochee  River,  which  is  a  tributary  of  this 
harbor,  extensive  plantations  of  cocoanut  are  being  inaugurated ;  in  short,  all  fruits 
of  a  purely  tropical  nature  can  be  cultivated  successfully  in  this  latitude.  The  waten 
of  Charlotte  Harbor  are  swarming  with  fish,  and  large  fisheries  are  now  being  estab- 
lished at  Punta  Gorda.  Since  the  commencement  of  the  construction  of  the  railroad 
from  Bartow  to  Punta  Gorda  seven  large  mills  for  the  manufacture  of  yellow-pine 
lumber  have  been  erected,  with  a  probable  capacity  of  30,000,000  feet  per  annum,  all 
of  which  will  be  shipped  to  domestic  and  foreign  markets  from  Charlotte  Harbor. 

The  shipment  of  cattle  from  points  on  this  harbor  to  Havana  and  other  Gnlf  mar- 
kets has  lately  been  recommenced.  The  cattlemen  estimate  that  100  schooner  loads 
per  annum  is  a  fair  approximation  of  the  shipments  which  will  be  made  during  the 
next  five  years. 

I  regret  my  inability  to  give  more  accurate  figures,  but  as  the  business  of  this  local- 
ity is  done  through  the  custom-house  at  Key  West,  it  has  been  impossible  to  obtain 
the  accurate  figures  which  you  requested.  The  next  twelve  months  will  show  a  set- 
tlement of  this  portion  of  the  State  and  a  development  of  business  unprecedented  in 
Florida,  and  in  another  twelve  months  it  will  be  possible  to  present  in  a  more  accn- 
rate  manner  the  information  which  jon  have  requested. 
Yours  truly, 

S.    CONANT, 

General  Manager, 
Lieutenant  Black, 

I^irst  Lieutenant,  U.  S,  Engineers, 


N  9. 

f 

IMPROVEMENT  OF  THE  HARBOR  AT  CEDAR  KEYS,  FLORIDA. 

An  improvement  was  made  of  this  barbor  in  1872-1881,  as  follows: 

A  cut  200  feet  wide  and  11-}  f^^t  deep,  down  to  the  limestone,  through  the  middle 
ground;  another,  200  feet  wide  and  12  leet  deep,  through  the  outer  bar,  excepting  at 
a  point  80  feet  from  the  line  of  black  buoys,  where  the  limestone  is  Hi  feet  under  the 
surface,  the  remaining  120  feet  on  the  east  side  of  the  cut  being  fully  12  feet  deep. 

The  harbor  of*  Cedar  Keys  lies  on  the  Gnlf  side  of  the  peninsula  of 
Florida.  It  is  the  terminus  of  the  Central  Division  Florida  Baili^ 
and  Navigation  Company.  For  years  this  was  the  only  line  of  railroad 
between  the  Gulf  and  the  Atlantic  south  of  Pensacola,  in  Florida.  The 
principal  business  done  is  in  lumber,  and  it  forms  a  distributing  x)oiDt 
to  a  large  area  to  the  north  and  south  of  it. 

An  examination  with  a  view  to  its  improvement  was  made  in  Novem- 
ber, 1 883.  A  report  thereon,  together  with  a  plan  of  improvement,  was 
printed  as  Appendix  N  30  to  the  Keport  of  the  Chief  of  Engineers  for 
1884. 
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PROJECT  OF  IMPROVEMENT. 

# 

The  approved  project  as  there  de8cribe<l  is  as  follows:  To  obtain  a 
channel  200  feet  wide  and  with  a  least  depth  of  10^  feet  from  Cedar 
Keys  to  the  Gnlf  of  Mexico.  A  depth  of  9 J  feet  formerly  existed  in 
this  channel.  The  depth  is  limited  by  the  existence  of  beds  of  rook 
under  the  entire  channel  from  9^  to  12^  feet  below  mean  low  water, 
which  could  only  be  removed  at  greater  expense  than  the  present  ana 
prospective  commerce  of  the  port  would  seem  to  warrant. 

The  estimated  amount  of  material  to  be  removed  is  22,000  cubic  yards, 
of  which  at  least  3,000  yards  is  rock.  The  estimated  cost  of  the  im- 
provement is  $25,000. 

On  this  project  an  appropriation  of  $5,000  was  made  by  act  approved  ' 
July  5, 1884. 

2^0  work  was  done  under  this  project  prior  to  June  30, 1885. 

OPERATIONS  DURINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886. 

Under  the  contract  with  Mr.  S.  N.  Kimball,  approved  by  the  Chief 
of  Engineers,  United  States  Army,  January  17, 1885,  and  mentioned  in 
the  last  Annual  Beport,  work  was  comm^enced  on  tho  cut  near  Buoy  No. 
12j  on  October  14, 1885,  and  stopped  by  the  exhaustion  of  the  appro- 
priation December  28, 1885.  Under  this  contract  370  cabic  yards  of 
sand  and  615.3  cubic  yards  of  stone  were  removed,  making  a  channel 
380  feet  long  (60  feet  wide  for  250  feet,  30  feet  for  130  feet),  and  with 
an  average  low-water  depth  of  11  feet.  To  complete  the  channel  at  this 
point  to  200  feet  in  width,  and  the  desired  depth,  would  require  the  re- 
moval of  7,800  yards  more,  of  which  one-fourth  is  rock. 

Becent  reports  show  that  the  dredged  cut  at  this  point  continues  clean. 
The  shoaling  continues  slowly  in  the  old  cut  through  the  middle  ground, 
in  accordance  with  the  anticipations  of  the  officer  in  charge,  as  reported 
in  his  annual  report  for  1884. 

The  appropriation  asked  for  would  be  expended  iu  continuing  work 
under  the  present  project. 

From  the  beginning  of  the  fiscal  year  the  work  was  under  the  charge 
of  Oapt.  W.  T.  Bossell;  Corps  of  Engineers,  until  he  was  relieved  by  me, 
April  26, 1886,  in  accordance  with  paragraph  2,  Special  Order  89,  Head- 
quarters of  the  Army,  Adjutant-GeneraPs  OflBce,  Washington,  April  16, 
1886. 

Cedar  Keys  Harbor  is  iu  the  collection  district  of  Cedar  Keys,  and  is  a  port  of  en- 
try.   Nearest  light-house.  Cedar  Kevs  Light..    Nearest  tort  is  Fort  Marion. 
No  roTenue  .was  colltK)ted  during  tne  fiscal  year. 

Money  statement 

Jnlyl,  1885,  amount  available 14,802  65 

July  1, 1886,  amount  expended  during  tiscal  year,  exclusive  of  liabilities 

outstanding  July  1. 1885 4,802  55 

Amount  appropriatea  by  act  approved  August  5, 1886 7,000  00 

{Amount  (estimated)  required  for  completion  of  existing  project 13, 000  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1888  13, 000  00 
Submitted  in  compliance  with  requirements  or  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMBBCIAL  STATISTICS. 

Part  of  Cedar  Kejfa,  Fla. 
ABBIYED. 


ClMS,  fto. 


Steomen 

SaUiiiic  Tends 

Total  fioniiAKe 

CLEARED 

Stoamen 

Sllilillg  T68mU ~ 

Total  Unmage 


CoMtwiae. 


Foreigii. 


JnneSO, 
1884,  to 
June  80, 
1885. 


12 

0 

7,028 


June  80, 

1885,  to 

Jane  30, 

1886. 


■ 


2 

3 

1,089 


JimoSO, 

1884,  to 

JniieSO, 

1885. 


4 

1 

8,033 


JnaeSQ, 
1885,  to 

JonelOL 
1885. 


None. 
Kcne. 


13 

0 

7,422 


None. 
0 
1,408 


None. 
2 
427 


Nan«b 


2 

587 


Value  of  ezporto  and  importo  and  dntieo  colleoted. 


JnneSO, 
1884,  to 

JnneSO, 
1885. 


Jnnelt, 

1885.  to 

JnnelQl 

1886L 


Value  of  exports 

Value  of  kniwrts 

I>atiea  ooUected ^ 


1,112 
2,050 
2,090 


2r« 

K<Hl«b 

None. 


J.  Ira  Gorb, 
Special  Deputy  Collector  of  Cuetomi, 

1  am  indebted  to  Mr.  Colmnbas  Drew,  of  Jacksonville,  Fla.,  for  the  following  let- 

Nbw  York,  N.  Y.,  June  22,  188a 

Dear  Sir:  I  am  in  reoeipt  of  yonr  oircnlar  of  the  1st.  In  reply,  I  would  say  that  I 
have  a  fstctory  in  Cedar  Keys,  Fla.,  for  the  manufacture  of  cedar  boards  for  penoili 
and  sticks  for  penholders.  The  value  of  the  property  is  about  $25,000,  and  the  product 
330,557  gross  pencils  and  23,589  gross  penholders,  the  value  of  which  is  $48«375.29  for 
the  year  1885. 

The  Eagle  Pencil  Company  and  the  Joseph  Dixon  Crucible  Company  have  also  facto- 
ries  in  Florida. 

Yours,  truly, 

Eberhard  Fabbb. 
Per  0.  6.  BOGBBT. 
Mr.  C.  Drew, 

Jaokeonville^  Fla. 


N  10. 
IMPEOVEMENT  OF  MANATEE  EIVEB,  FLOBIDA. 

Operations  for  the  improvement  of  this  river  have  been  carried  on 
under  only  one  appropriation  of  $12,000,  by  act  passed  August  2, 1883. 

Manatee  Eiver  rises  in  the  southern  part  of  Florida  and  flows  in  & 
westerly  direction,  emptying  into  Tampa  Bay  on  its  southern  shore. 
On  its  banks  exist  several  small  settlements,  among  which  may  be  men- 
tioned Palma  Sola,  Manatee,  Braiden  Town,  and  Hendry.  Along  its 
banks  settlers  have  established  themselves,  and  the  amount  of  fniitB 
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and  vegetables  raised  is  quite  large.  Along  its  headwaters  and  in  the 
conntry  lying  between  it  and  the  Oaloosahatchie  Biver  and  Pease  Greek 
are  found  fine  cattle  ranges. 

The  shipments  of  lumber^  fruits,  vegetables,  and  cattle  are  carried  on 
from  the  river. 

An  examination  of  Manatee  Biver,  with  a  view  to  its  improvement, 
was  made  in  1881.  A  report  thereon,  dated  February  16, 1882,  witii 
plan  of  improvement,  is  printed  as  part  of  Appendix  K  25,  Annual  Be- 
port  of  the  Chief  of  Engineers  for  1882. 

PBOJEOT  OP  IMPBOVEMENT. 

The  proposed  improvement  consisted  in  forming  a  channel,  by  dredg- 
ing, 100  feet  wide  and  13  feet  deep  at  mean  low  water,  from  Tampa  Bay 
to  Shaw's  and  McNeill's  points,  a  distance  of  about  4  miles.  The  avail- 
able depth  before  improvement  was  8  feet. 

OPEBATIONS  UP  TO  JUNE  30,  1885. 

Dredging  was  begun  on  this  improvement  March  26, 1883,  and  con- 
tinued until  April  14, 1883.  It  was  again  resumed  February  18, 1884, 
and  continued  until  April  25, 1884,  when  all  work  ceased,  and  no  fur- 
ther work  has  been  done,  owing  to  lack  of  funds. 

During  this  time  one  cut  was  made  2,150  feet  in  length,  1,750  feet  of 
which  has  a  width  of  60  feet  and  a  depth  of  12i  feet,  and  400  feet  has  a 
width  of  35  feet  and  a  depth  of  12J  feet;  21,269  cubic  yards  of  material 
were  removed. 

OPEBATIONS  DUBING  THE  FISCAL  YEAB  ENDING  JUNE  30,  1886. 

On  July  1, 1884,  there  were  no  funds  available  for  this  work,  and  no 
appropriation  has  been  made  since.  In  consequence  no  work  has  been 
done. 

From  the  commencement  of  the  fiscal  year  the  work  was  under  the 
charge  of  Capt.  W.  T.  Rossell,  Corps  of  Engineers,  until  he  was  re- 
lieved by  mo,  April  20, 1886,  in  accordance  with  paragraph  2,  Special 
Orders  Ko.  89,  Headquarters  of  the  Army,  Adjutant-GeneraPs  OflQce, 
Washington,  April  30, 1886. 

It  is  proposed  to  use  the  appropriation  asked  for  in  extending,  widen- 
ing, and  deepening  the  channel  by  dredgiug,  according  to  the  project. 

Manatee  Biver  is  in  the  collection  district  of  Key  West,  which  is  the  nearest  port 
of  entry.  Nearest  light-honse,  Egmont  Key  Light.  Nearest  fort  is  Fort  Jefferson, 
Florida. 

Money  statement 

Amonnt  appropriated  by  act  approved  Angnst  5, 1886 |d,000  00 

{Amount  (estimated)  reonired  for  completion  of  existing  project 60, 000  00 
Amount  that  oen  be  prontahly  expended  in  fiscal  year  endinff  Jane  30,1888  50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and  har- 
bor acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


CusTOM-HousE,  Key  West,  Fla., 

Collector's  Office,  July  80, 1886. 


Dear  Sir  :  Acknowledging  receipt  of  yonr  letter  under  date  of  the  19th  ultim^  to 
the  deputy  collector  at  Manatee,  wnich  has  been  referred  by  that  officer  to  this  omoe, 
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reaneoting  certain  commercial  statifltios  of  said  port,  I  beg  to  submit  herewith  soeh 
infoimatdon  as  can  be  obtained  from  the  records. 

It  will  be  obseryed  that  the  number  of  vessels,  steam  and  sail,  which  arrived  and 
departed  coastwise  only  are  given.  Their  tonnage  and  crews  could  not  be  ascertained. 
As  the  law  prohibits  tne  entry  or  clearance  of  vessels  to  and  fh>m  foreign  i>ortB  aft 
other  than  ports  of  entry,  there  have  been  no  foreign  arrivals  or  departures,  impoits 
or  exports,  or  duties  collected  at  the  port  of  Manatee. 
Very  respectfully, 

J.  y.  Hasbis, 

CoUedar, 
Lieut.  W.  M.  BiACK, 

Carpf  of  JSnffineers. 


Pari  of  Maftatee^  Flo, 


Arrived. 

Cleared. 

CoMtwlse. 

Jane  80, 
1884, to 

Jane  30, 
1885. 

Jane  80, 

1885, to 

Jane  80, 

1886. 

Jane  80, 

1884,  to 

Jane  80, 

1885. 

JaMU 

1883),  to 

JoneM. 

1681 

StMUDfln 

208 
75 

216 
80 

207 
76 

ZIS 

f^^tng  TfiSmls 

Jl 

N  II. 
mPEOVEMENT  OF  CALOOSAHATCHIE  EIVEB,  FLORIDA. 

Operations  for  the  improvement  of  this  river  have  been  carried  oo 
since  October  16, 1883,  under  appropriations  made  by  Congress  in  18S2 
and  1884,  aggregating  $10,000. 

The  portion  of  the  Galoosahatchie  which  is  proposed  for  improve- 
ment extends  from  its  mouth  to  Fort  Meyers,  a  distance  of  14  miles. 

The  Galoosahatchie  Eiver  rises  in  the  Everglades  of  Florida,  flows  in  a 
westerly  direction,  and  empties  into  San  Carlos  Bay  but  a  short  distaoce 
above  Punta  Eassa.  Through  a  great  portion  of  its  length  the  land  is 
low,  swampy,  and  unfit  for  use  without  expensive  drainage.  Wherever 
the  land  is  high,  it  is  rich  and  capable  of  producing  fruits  and  vegeta- 
bles. Along  its  banks  are  large  cattle  ranges.  Punta  Eassa  is  the 
shipping  point  for  this  country.  This  river  has  been  connected  by  csdaI 
with  Lake  Ockeechobee,  by  the  Ockeechobee  DrainagjB  Company,  and 
by  this  canal  a  through  inland  steamboat  route  has  been  formed  from 
Kissimee  City  to  the  Gulf. 

An  examination  of  this  river,  with  a  view  to  its  improvement,  waa 
made  in  March  and  April,  1879.  A  report  thereon,  dated  August  27, 
1879,  with  a  plan  of  improvement,  is  printed  in  Appendix  J  17,  Eeport 
of  the  Chief  of  Engineers  for  1879. 


PEOJEOT  OP  IMPEOVEMENT. 

The  proposed  improvement  consists  in  deepening  the  channel  by 
dredging  Irom  the  mouth  of  the  river  to  Fort  Meyers,  so  as  to  give  a 
depth  of  7  feet  at  mean  low  water,  and  a  width  of  100  feet. 

OPEEATIONS  UP  TO  JUNE  30,   1885. 

Prior  to  this  date,  6,905  cubic  yards  of  material  had  been  removed) 
clearing  two  miles  of  channel. 
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OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886. 

The  work  was  done  under  contract  with  S.  N.  Kimball,  approved  by 
the  Chief  of  Engineers,  January  17, 1885,  as  stated  in  the  last  annual 
report.  Dredging:  was  begun  ^nd  finished  in  August.  Five  thousand 
cubic  yards  were  removed  near  Jew  Fish  Bayou,  and  a  clear  channel  100 
feet  wide  and  7  feet  deep  was  obtained  from  the  mouth  to  Fort  Meyers, 
thus  completing  the  present  project. 

Under  this  project  no  further  appropriations  are  needed.  Should  a 
further  improvement  of  the  river  be  determined  on,  I  would  recommend 
that  in.  the  absence  of  any  reliable  maps  a  survey  be  first  made,  extend- 
ing from  the  Punta  Rassa  Bar  to  the  head  of  navigation.  The  estimated 
cost  of  the  survey  is  $2,000. 

The  balance  on  hand  will  be  expended  in  caring  for  the  work  already 
done. 

From  the  beginning  of  the  fiscal  year  the  work  was  under  the  charge 
of  Gapt.  W.  T.  Rossell,  Corps  of  Engineers,  until  he  was  relieved  by 
me  April  26, 1886,  in  accordance  with  paragraph  2,  Special  Orders  No. 
89,  Headquarters  of  the  Army,  Adjutant-General's  Office,  Washington, 
ApYil  16, 1886. 

The  following  appropriations  have  been  made: 

By  act  of  Congress  passed  An^st  2,  1882 |5,000 

By  act  of  CoDgress  approved  Jnly  5y  186A 5,000 

Total 10,000 

Caloosahatchie  River  is  in  the  collection  district  of  Key  West  which  is  the  nearest 
port  of  entry.  Nearest  light-honse  is  Key  West  Light,  and  the  nearest  fort  is  Fort 
Taylor. 

Money  statement. 

July  1,  1885,  amount  available $4,455  29 

Jaly  1, 1886,  amonnt  expended  daring  fiscal  year,  exclasive  of  liabilities 
outstanding  July  1,1685 3,911  88 

July  1, 1886,  amonnt  available 543  41 

Amonnt  appropriated  by  act  approved  August  5,  1886 4, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 4,543  41 


COMMERCIAL  STATISTICS. 

I  am  indebted  to  Mr.  Francis  M.  Durrance,  deputy  collector  and  inspector  of  cus- 
toms at  Charlotte  Harbor,  Fla.,  for  the  followiD|r  statistics : 

At  present  a  coasting  steamer  arrives  three  timea  per  week  and  one  from  New  Or- 
leans, La.,  semi-monthly.  Sailing  vess  Is  in  coasting  trade  arrive  almost  daily.  One 
cattle  steamer  of  197  tons  arrives  semi  monthly  from  liavana. 

Not  being  a  port  of  entry,  no  vessels  clear  from  this  port. 

The  value  of  exports  (cattle)  is  about  |4,000  per  month. 


N  12. 
IMPROVEMENT  OF  APALACHICOLA  RIVER,  FLORIDA. 

Operations  for  tbe  improvemeDt  of  this  river  have  been  carried  on 
since  December,  1874,  under  appropriations  made  by  Congress  in  1874, 
1875,  1876,  1879,  1880, 1881,  1882,  and  1884,  aggregating  $39,600. 

The  following  description  of  the  river  is  taken  from  a  report  made  by 
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Assistant  Engineer  M.  J.  Mack  to  Captain  (now  Major)  A.  N.  Damrdl, 
Corps  of  Engineers,  on  June  7, 1883. 

The  Apalachicola  Eiver  is  formed  by  tbe  Junction  of  the  Chattahoo- 
chee and  Flint  rivers,  at  the  southwestern  corner  of  the  State  of  Georgia, 
and  runs  in  a  southerly  direction  through  the  State  of  Florida,  empty- 
ing into  Saint  George's  Sound  at  the  city  of  Apalachicola,  passing 
through  a  very  low  swampy  country,  which  is  annually  overflowed  bj 
/tke  f]:eshets  from  the  Chattahoochee  and  Flint  rivers,  rendering  the 
:^aiid  comparatively  useless  for  agricultural  purposes  for  a  great  distance 
•^on  either  side.    There  is,  however,  a  quantity  of  fine  timber,  znos&j 
-cypress  and  pine,  along  its  banks,  and  as  it  has  a  number  of  tributaries 
•extending  far  into  the  country,  among  them  Chipola  Biver,  Canada, 
'Owl,  Fort  Gadson,  Smith,  and  Brinsley  creeks,  a  fine  means  is  given 
«of  rafting  it  to  Apalachicola,  where  two  (now  four)  mills  of  large  capae* 
lity  are  kept  in  constant  operation. 

mbe  importance  of  this  river  has  increased  since  then  by  a  steady 
growth  of  the  settlement  along  its  banks,  especially  of  the  town  of 
Apalachicola  at  its  mouth. 

Cotton  is  grown  along  the  banks  and  turpentine  and  resin  shipped. 

PROJECT  OF  IMPROVEMENT. 

The  project  consists  in  securing  a  channel  100  feet  wide  and  6  feet 
deep  at  low  water,  by  removing  snags  and  overhanging  trees,  as  well  bb 
widening  and  straightening  Moccasin  Slough. 

OPERATIONS  UP  TO  JUNE  30,  1885. 

This  improvoment  was  commenced  in  December,  1874,  the  steamboat 
Clara  Dunninji  being  employed  in  removing  logs  and  overhanging  trees. 

The  depth  of  water  was  sufficient,  as  well  as  the  general  width  from 
bank  to  bank,  but  its  availability  for  purposes  of  commerce  was  bad 
in  consequence  of  numerous  snags. 

The  river  at  Virginia  Bend,  60  miles  above  Apalachicola,  was  com- 
pletely closed  for  a  distance  of  G  miles,  and  the  only  chance  for  naviga- 
tion was  through  Moccasin  Slough,  which  was  very  crooked,  narrow, 
and  badly  obstructed  with  overhanging  timber,  so  much  so  that  it  re- 
quired several  days  for  a  boat,  with  the  use  of  lines,  to  pull  through. 

The  original  project  for  improvement  contemplated  a  channel  IM 
feet  wide  and  6  feet  deep  at  low  water,  to  be  secured  by  removing  snap 
and  overhanging  trees,  as  well  as  widening  and  straightening  Moccaso 
Slough,  and  no  change  has  been  made  in  the  original  design. 

In  addition  to  the  original  project,  Chipola  Cut-off  ^as  been  opened 
to  White's  Bluff,  on  Chipola  River,  a  distance  of  9  miles. 

The  improvement  may  be  considered  as  completed  as  projected,  tli« 
river  being  in  good  navigable  condition,  and  only  requiring  the  remo^ri 
of  the  annual  accumulation  of  snags  and  overhanging  trees,  and  saA 
work  as  can  be  done  with  the  amount  of  $2,000,  which  has  been  esti- 
mated as  necessary  annually  for  preserving  the  improvement. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  18S6. 

From  the  commencement  of  the  fiscal  year  the  work  was  under  tbe 
charge  of  Capt.  W.  T.  Bossell,  Corps  of  Engineers,  until  he  was  relieved 
by  me  April  20, 1880,  in  accot'dance  with  paragraph  2,  Special  Orders 
No.  89,  Headquarters  of  the  Armv,  Adjutant-General's  OflSce,  Wash- 
ington, April  16, 1886. 
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Work  T^as  done  during  August  and  September  by  hired  labor,  using 
the  United  Stales  snag-boat  belonging  to  the  Pease  Creek  improvement 
and  a  hired  steamboat  for  towing. 

The  boat  arrived  August  10,  and  work  was  begun  at  a  point  about 
1}  miles  above  Moccasin  Slough,  and  had  prc^ressed  up  the  river  about 
a  mile,  when  a  rise  in  the  river  made  further  effective  work  impossible 
for  the  time.  The  appropriation  being  nearly  exhausted  it  was  deter- 
mined to  stop  for  the  season.  The  snag-boat  was  towed  back  to  the 
Withlacoochee  Eiver,  and  there  laid  up  September  29.  During  the 
operations  HO  snags  and  logs,  varying  in  length  from  40  to  80  feet,  were 
removed. 

The  following  appropriations  have  been  made: 

By  act  of  Congress  approved  Jnne  23. 1874 (10,000 

By  act  of  Congress  approyed  March  3, 1875 10,000 

By  act  of  Congress  approved  Jane  18, 1878 8,000 

By  act  of  Congress  approved  March  3,  1879 5,000 

By  act  of  Congress  approved  Jane  14, 1880 2,000 

By  act  of  Conp^ress  approved  March  3,  1881 1,500 

By  act  of  Congress  passed  Aaenst  2,  1882 2,000 

By  act  of  Congress  approved  July  5, 1884 1,000 

Total 39,500 

The  balance  available  and  the  appropriation  asked  are  to  be  used  in 
preserving  the  improvement  by  the  removal  of  obstructions  according 
to  project. 

Apalaohicola  River  is  in  the  collection  district  of  Apalachicola,  which  is  the  near- 
est port  of  entry,  Nearest  light-honse.  Cape  Saint  Oeorge  Light.  Nearest  fort,  de- 
fenses of  Pensacola,  Fla.    Amount  of  revenne  collected  during  fiscal  year,  $1,320. 

COMMEBOIAL  STATISTICS. 

< 

For  commercial  statistics,  see  Annual  Beport,  on  improvement  of  Apa- 
lachicola Bay,  Florida. 

Money  statement 

Jnlyl,  1885,  amoant  available |2,255  49 

Joly  1, 1886,  amount  expended  daring  fiscal  year,  exclosive  of 

Uabilities  outstanding  July  1. 1885 |2,072  81 

July  1, 1886,  outstanding  liabilities 65  90 

2, 138  71 

July  1, 1886,  amount  available 116  78 

Amount  appropriated  by  act  approved  August  5, 1886 1,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 1,1 16  78 

{Amount  Testimated)  required  for  preservation  of  improvement,  annually  2, 000  00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  . 2, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


N13. 
IMPROVEMENT  OF  WITHLACOOCHEE  RIVEE,  FLOEIDA. 

Operations  for  the  improvement  of  this  river  have  been  carried  on  in 
accordance  with  the  project  submitted  to  the  Chief  of  Engineers  by  the 
officer  then  in  charge,  in  1879,  and  published  as  part  of  Appendix  K  8  to 
the  Annual  Beport  of  the  Chief  of  Engineers  for  1880. 
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The  project  adopted  is  to  improve  the  river  by  the  removal  of  snags,. 
overhangiDg  trees,  and  loose  rocks,  and  by  deepening  of  some  of  tibe 
worst  shoals  and  a  bar  at  the  mouth  of  the  river,  so  as  to  enable  boats 
drawing  2  feet  to  navigate  the  river  daring  about  half  the  year  firom  the 
mouth  to  Hay's  Ferry,  %  distance  of  100  miles. 

The  original  depth  of  the  river  was  frorii  1  to  7  J  feet,  with  a  width  of 
from  75  to  150  feet. 

OPERATIONS  PRIOR  TO  JUNE  30,  1885. 

Under  the  appropriations  a  suitable  snag-boat  had  been  bnilt  aod 
equipped  and  the  river  had  been  gone  over,  removing  some  of  the  worsi 
shoals.  A  navigable  channel  now  exists  from  the  mouth  to  MonisoirlB 
landing,  a  distance  of  30  miles. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1886. 

No  work  has  been  done  during  the  year,  owing  to  the  small  balance 
of  the  appropriation  remaining  on  hand. 

From  the  commencement  of  the  fiscal  year  the  work  was  under  the 
charge  of  Gapt.  W.  T.  Eossell,  Corps  of  Engineers,  until  he  was  re 
Ueved  by  me,  April  26, 1886,  in  accordance  with  paragraph  2,  Spedai 
Orders  5fo.  89,  Headquarters  of  the  Army,  Adjutant-General's  OfBce^ 
Washington,  April  16, 1886. 

It  is  proposed  to  extend  the  improvement  up  to  Fort  Dade. 

The  upper  river  has  been  reached  by  two  railroads,  the  Florida  Santh- 
em  and  the  Florida  Transit  and  Peninsula,  thus  increasing  its  impor- 
tance. The  principal  industry  is  the  raising  and  shipping  of  fruits  and 
vegetables.  The  arrival  of  the  railroads  has  given  a  great  impetus  to 
this  business,  and  they  seek  the  river  as  means  of  transportation  to  the 
roads. 

The  money  now  available  is  to  be  used  for  the  care  and  preservation 
of  the  public  property. 

The  appropriation  asked  for  is  to  be  applied  to  extending  the  impIor^ 
ment  under  the  existing  project 

The  following  appropriations  have  been  made : 

By  aot  of  Congress  approved  March  3, 1881 $7,5^^ 

By  act  of  Congress  approved  July  5, 1684 


Total 10,50) 

Withlacoocbee  River  is  in  the  collection  district  of  Cedar  Keys,  Fla.,  which  it  ^ 
nearest  port  of  entry.  Nearest  light-honse,  Cedar  Keys  Light.  Nearest  fort  is  Ftv^ 
Marion,  Florida. 

Money  statement 

July  1,1885,  amount  available PS^^^ 

July  1,  1886,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilitiee 

outstanding  July  1, 1885 2J3ii' 

July  1, 1886,  amonnt  available 156  9ff 

Amount  appropriated  by  act  approved  August  5, 1886 ^(0^ 

Amount  available  for  fiscal  year  ending  June 30, 1887 3,1S6^ 

(Amount  (estimated)  required  for  completion  of  existing  project 10,4000^ 

Amount  thatcan  be  profitably  expended  in  fiscal  vear  ending  June  30,1888  10,400  vi 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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N  14. 

REMOVAL  OF  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

Bemoval  of  the  wreck  of  the  steamer  Dictator. — This  was  a  wooden 
side-wheel  steamer,  of  512  tons,  built  at  Brooklyn,  N.  Y.,  1863.  It  was 
bomed  to  the  water's  edge  in  the  harbor  of  Tampa  December  26, 1883, 
and  the  hidl  and  machinery  lay  near  Spanish  Town  Point,  in  the  edge 
of  the  main  ship-channel. 

It  having  been  reported  as  an  obstruction  to  navigation,  the  Honorable 
Secretary  of  War  directed  that  the  proper  steps  should  be  taken  for 
its  removal.  Due  notice  to  the  owners,  in  accordance  with  law,  was 
published  in  February,  1885. 

OPERATIONS  DURING  THE  PAST  FISCAL  TEAR. 

On  November  12, 1885,  proposals  for  the  removal  of  the  wreck  were 
opened.  Messrs.  William  H.  Brown  and  George  Theodore,  of  New 
Orleans,  La.,  were  the  lowest  bidders,  and  the  contract  was  awarded 
to  them  for  $2,500. 

The  agreement  states,  ^^  Work  of  removal  is  to  be  commenced  on  or 
before  December  11, 1885,  and  is  to  be  completed  on  or  before  Febra- 
ary  1,  1886."  After  numerous  delays  operations  under  the  contract 
began  January  13, 1886.  Work  progressed  very  slowly,  and  there  were 
numerous  disagreements  between  the  contractors.  On  February  25  the 
contractors  finally  disagreed,  and  one  of  them  abandoned  the  work. 

On  April  8,  1886,  authority  was  given  by  the  Chief  of  Engineers, 
United  States  Army,  to  annul  the  contract,  the  time  for  its  completion 
having  expired. 

The  work  was  readvertised,  and  proposals  opened  June  17.  Messrs. 
Charles  H.  Schenck  and  Nicholas  Theodore,  the  lowest  bidders,  were 
awarded  the  contract  for  $2,500,  and  the  necessary  papers  are  now  being 
prepared. 

On  April  26  Captain  Bossell  transferred  the  charge  of  this  work  to 
me,  by  virtue  of  paragraph  2,  Special  Orders,  No.  89,  Headquarters  of 
the  Army,  Acyutant-Oeneral's  Office,  Washington,  April  16, 1886. 

Bemoval  of  sunken  scow  from  harbor  at  Tampa^  Florida. — On  August 
29  Captain  Bossell  reported  that  a  scow,  sunk  during  the  war  across 
the  main  channel  near  Spanish  Town  Point,  was  an  obstruction  to  nav- 
igation. In  letter  of  September  9,  the  necessary  steps  for  its  removal 
were  directed*  On  September  25,  the  required  public  notice  was  given. 
After  advertisement,  on  December  20,  proposals  for  the  removal  of  the 
scow  were  opened.  Messrs.  W.  H.  Brown  and  George  Theodore,  the 
lowest  bidders,  were  awarded  the  contract  for  $750.  Subsequently,  be- 
fore the  contract  was  made,  Mr.  Theodore  withdrew,  and  the  contract 
was  entered  into  with  Mr.  Brown  alone. 

Operations  under  it  commenced  May  3,  and  were  concluded  May  17, 
all  of  the  scow  having  ben  removed. 

On  April  26,  Captain  Bossell  transferred  the  charge  of  this  work  to 
me,  by  virtue  of  paragraph  2,  Special  Orders,  No.  89,  Headquarters  of 
the  Army,  Adjutant-General's  Office,  Washington,  April  16, 1886. 
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Abstract  of  proposaJifor  removing  wreck  of  the  iteamer  Dictator,  now  lying  in  harbor  at 
Tampa  f  received  and  opened  by  Capt,  William  T,  Boseellf  Corps  of  Engineers,  November  U, 


Ko. 

Names  of  bidden. 

Amount 

Bemarka. 

1 

B.  A« MoDonald 

$15,000 
8,700 
0,080 
2,500 
8,874 
4,800 

a 

J.  Fnuiois  IiO  Baron...  ••......-.... 

8 

W.  R  Chapman 

4 
6 

TV.  H.  Brown  and  George  Theodore. . 
John  H.  O^ardner 

Lowest  bid.    Guarantee  signed  by  bidders. 

e 

R.G.  Roaa 

Contract  awarded  to  William  H.  Brown  and  George  Theodore,  Noyember  30, 1685^ 
Contract  annulled  April  8, 1886. 


Ahetraet  of  propoeaU  for  removing  sunken  tcow  from  harbor  at  Tampa,  Fla.^  received  eai 
opened  by  CapU  William  T.  RouelU  Cwrpe  of  Engineere,  December  20,  168&. 


Hei 


1 

1 


Names  of  biddeia. 


Amount. 


William  H.  Brown  and  George  Tbeodoie 
Bitteubouae  Moore 


$750 
8,250 


Contract  awarded  to  W.  H.  Brown.    Operations  commeneed  May  3, 1886.    Contnet 
completed  May  17, 1866. 


Ahotrmti  ^ propcsaU  for  removing  wrtdt  ^  ticnutr  Didmiar  mme  lying  im  harior  ai  TanfSi 
Flm.,  neetrod  mmd  opened  by  LienL  IF.  Jf.  Black,  Ccrpc  ^Mmgimcere,  Jama  17,  1686l 


Ni 


.. 


1 

1 

s 

4 
t 
« 
f 


T.N. 
U&Da 


W.  H.  Brewm. 


WUUamB.C 
Bedrock  O. 
a  X.  Kinball 
City 


95^  MS 
4.  Mi 

2.5aa 


8.800 
«.500 


Contract  awarded  to  C.  H.  Scbeiick  and  N.  Theodore.    Operations  to 
▲vfosl  ^  IS^  to  be  completed  September  2,  Idfe. 


APPENDIX  O. 


IMPROVEMENT  OF  (^ERTiJN  RIVERS  IN  THE  STATES  OF  GEORGIA, 
FLORIDA,  AND  ALABAMA— IMPROVEMENT  OF  THE  HARBOR  AT  PENSA- 
COLA,  FLORIDA. 


BEPORT  OF  CAPTAIN  i?.  i.  HOXIE,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Ocmulgee  River,  Georgia. 

2.  Oconee  River,  Georgia. 

3.  Flint  River,  Georgia. 

4.  Oostenanla  and  Coosa wattee  rivers, 

Georgia. 

5.  Coosa  River,  Georgia  and  Alabama. 

6.  Chattahoochee  ^1  ver,  Georgia  and  Ala- 

bama. 

7.  Alabama  River,  Alabama. 


8.  Tallapoosa  River.  Alabama 

9.  Cahaba  River,  Alabama. 

10.  Conecuh — Escambia    river,    Florida 

and  Alabama. 

11.  Choctawhatchee  River,  Florida  and 

Alabama. 

12.  Bayou  La  Grange,  Florida. 

13.  Harbor  at  Pensacola,  Florida. 


United  States  Engineer  Office, 

Montgomeryy  Ala.j  August  10, 1886. 

General  :  I  have  the  honor  to  traDsmit  herewith  anuaal  reports  upon 
the  river  and  harbor  improvements  under  my  charge  for  the  fiscal  year 
ending  June  30, 1886. 

Very  respectfully,  your  obedient  servant, 

R.  L.  HoxiE, 


The  Chief  of  Engineers,  U.  S.  A. 


Captain  of  Engineers. 


O  1. 

» 

improvement  of  ocmulgee  river,  GEORGIA. 

The  Ocmulgee  River  rises  iu  the  northwestern  part  of  Georgia,  flows 
past  the  towns  of  Macon,  Ga.,  and  Hawkinsville,  Ga.,  and  unites  with 
the  Oconee  River  about  10  miles  below  Lumber  City,  to  form  the  Alta- 
maha.  The  State  of  Georgia  has  expended  about  $GO,000  for  the  im- 
provement of  this  river.  The  first  examination  and  survey  by  author- 
ity of  the  United  States  was  made  in  1852,  and  another  in  1875.  Sub- 
sequent to  this  a  plan  of  improvement  was  adopted  which  contemplates 
the  removal  of  obstructions  from  the  channel,  and  cutting  through  rock 
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eboals  so  as  to  obtaiii  a  navigable  cliaiiuel  60  feet  iu  width  and  4  feet  io 
depth  at  low  water  from  Macon,  Ga.,  to  the  Oconee  River. 

The  expenditure  of  $57,00\)  up  to  the  present  time  under  the  adopted 
plan  of  improvement  has  resulted  in  securing  navigation  of  the  river  at 
a  stage  from  2  to  3  feet  lower  than  was  practicable  before  the  com- 
mencement of  the  improvement. 

The  work  done  during  the  past  fiscal  year  was  as  follows : 

Number  of  overhaDging  trees  felled  aud  cut  up 565 

Number  of  logs  on  bank  cut  up 15 

Number  of  stumps  on  bank  cue  level i 54 

Number  of  logs  aud  snags  removed  from  river * 611 

At  the  close  of  last  season's  work  it  was  found  that  the  snag  boat  in 
use  on  this  improvement  was  completely  worn  out,  not  worth^repairing 
and  not  worth  the  cost  of  keeping  over  for  another  season.  At  the  same 
time  the  appropriation  was  exhausted;  it  was  therefore  coucladedto 
condemn  the  boat,  and  it  was  sold  at  public  auction  in  JS'ovember,  1885, 
leaving  the  improvement  without  any  working  plant. 

Before  work  can  be  resumed,  it  will  be  necessary  to  provide  a  work- 
ing plant,  and  it  is  recommended  that  this  be  a  steam  snagboat  of  small 
size,  costing,  with  her  equipment,  about  $10,000,  to  be  used  in  commoii 
for  the  Ocmulgee  and  Oconee  rivers. 

The  appropriation  asked  for  can  be  profitably  expended  in  the  con- 
struction of  this  snagboat,  paying  one-half  the  cost,  and  in  coutinaiog 
the  work  of  removing  obstructions  from  the  river  channel. 

During  the  past  season  the  work  has  been  in  charge  of  Assistant  En- 
gineer G.  A.  Locke  to  September  11, 1885,  and  of  F.  G.  Armstrong  to 
October  31, 1885. 

There  is  no  working  plant  upon  this  improvement,  but  one- half  the 
value  of  the  working  plant  to  be  provided  for  this  river,  in  common 
with  the  Oconee  Eiver,  is  estimated  at  $5,000.  When  worked  to  its 
full  capacity  for  one- half  the  working  season,  an  annual  expenditure  of 
$15,000  is  required ;  a  less  expenditure  with  such  working  plant  is  in- 
judicious. With  an  increase  of  working  plant  about  $25,000  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30,  1888. 

The  original  estimate  of  cost  of  this  improvement  is  $112,480.  To 
this  must  be  added  the  cost  of  removing  obstructions  brought  into  the 
channel  since  the  date  of  this  estimate  by  the  annual  freshets.  l%is 
river  has  a  movable  bottom  and  caving  banks  which  are  covered  with 
timber.  The  improvement  will  have  that  degree  of  permanence  w^ich 
attaches  to  works  of  contraction  under  such  circumstances.  Au  annnal 
expenditure  will  be  required  for  the  maintenance  of  the  work  and  the 
removal  of  fresh  obstructions. 

The  census  of  1880  gives,  for  the  counties  bordering  upon  this  river 
within  the  limits  of  the  proposed  improvements,  a  total  assessed  valu- 
ation of  real  and  personal  property  amounting  to  $17,876,408,  and  a 
total  taxation  of  $272,180. 

Money  statement. 

July  1,  1885,  amount  available $2,376^61 

July  1,  1886,  amount  expended  during  fiscal  year,  exolasive  of  liabilities 

outstanding  July  1,  1885 2,376  61 

Amount  appropriated  by  act  approved  August  5, 1886 7,50000 

Amount  available  for  fiscal  year  ending  June  30,  1887 7,5006^ 

r  Amount  (estimated)  required  for  completion  of  existing  project 48, 000  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

I      1888 25,000  00 

>  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

An  effort  has  been  made  to  obtain  commercial  statistics  from  parties  presumably  in 
the  navigation  of  this  river,  but  none  have  been  received.  In  1885  the  following 
named  steamboats  were  employed  in  the  navigation  of  the  river : 

Ida,  Colville,  Mary  Jeter,  Wadley,  Mary  Cooper,  North  State,  and  Cumberland. 
These  boats  then  carried  abont  6,800  barrels  of  turpentine,  28,000  barrels  rosin,  and 
about  3,200  tons  of  cotton,  provisions,  &c.  In  addition  to  this  about  30,000,000  feet 
of  lumber(B.  M.)  was  rafted  down  the  river. 


O  2. 

IMPROVEMENT  OF  OCONEE  RIVER,  GEORGIA. 

This  river  rises  in  Northeast  Georgia,  flows  past  the  towus  of  Mil- 
ledgeville  and  Dublin,  Ga.,  and  joins  the  Ocmulgee  in  the  southern  part 
of  the  State,  forming  the  Altamaha.  The  State  of  Georgia  has  ex- 
pended about  $35,000  for  its  improvement.  The  first  examination  of 
the  river,  by  authority  of  the  United  States,  was  made  in  1874,  and  a 
plan  of  improvement  adopted,  contemplating  the  removal  of  obstructions 
from  the  channel,  and  blasting  through  rock  reefs  where  necessary,  in 
order  to  secure  a  depth  of  about  3  feet  at  low  water  from  Milledgeville 
to  the  Ocmulgee  Eiver.  The  work  done  up  to  the  present  time,  under 
this  plan  of  improvement,  at  an  expenditure  of  $23,499.22,  has  resulted 
in  enabling  steamboats  to  navigate  the  river  at  a  stage  of  water  4  feet 
lower  than  that  at  which  navigation  was  practicable  before  the  improve- 
ment was  commenced. 

'So  work  was  done  during  the  past  fiscal  year  owing  to  the  exhaustion 
of  the  appropriation  for  this  improvement. 

At  the  close  of  last  season's  work  it  was  found  that  the  snag-boat  in 
use  on  this  improvement  was  completely  worn  out;  not  worth  repairing, 
and  not  worth  the  cost  of  keeping  over  for  another  season.  It  was 
therefore  concluded  to  condemn  the  boat,  and  it  was  sold  at  public 
auction  in  November,  1885,  leaving  the  improvement  without  any  work- 
ing plant. 

Before  work  can  be  resumed  it  will  be  necessary  to  provide  a  working 
plant ;  and  it  is  recommended  that  this  be  a  steam  snag-boat  of  small 
size,  costing,  with  her  equipment,  about  $10,000,  to  be  used  in  common 
for  the  Oconee  and  Ocmulgee  rivers. 

The  appropriation  asked  for  can  be  profitably  expended  in  the  con- 
struction of  this  snag-boat,  paying  one-half  the  cost,  and  in  continuing 
the  work  of  removing  obstructions  from  the  river  channel. 

There  is  no  working  plant  upon  this  improvement,  but  one-half  the 
value  of  the  working  plant  to  be  provided  for  this  river,  in  common 
with  the  Ocmulgee  Kiver,  is  estimated  at  $5,000.  When  worked  to  its 
full  capacity  for  one-half  the  working  season,  an  annual  expenditure  of 
$15,000  is  required ;  a  less  expenditure,  with  such  working  plant,  is  in- 
ju<licious.  With  an  increase  of  working  plant,  about  $25,000  can  be 
l)rotitabl.v  expended  during  the  fiscal  year  ending  June  30,  1888. 

The  original  estimate  of  cost  of  this  improvement  is  $50,000.  To  this 
must  be  added  the  cost  of  removing  obstructions  brought  into  the  river 
channel  by  freshets  since  the  date  of  the  estimate.  The  river  has  gen- 
erally a  movable  bottom  and  caving  banks  covered  with  timber.  The 
improvement  will  have  that  degree  of  permanence  which  attaches  to 
works  of  contraction  in  such  a  stream.  An  annual  expenditure  will  be 
j.equired  for  the  removal  of  fresh  obstiiictious  and  the  maintenance  of 
^he  work. 
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The  census  of  1880  gives^  for  the  counties  bordering  upon  this  river 
within  the  limits  of  the  proposed  improvement,  a  total  assessed  valua- 
tion of  real  and  personal  property  amounting  to  $7,475,214,  and  a  total 
taxation  of  $90,973. 

Money  statement. 

July  1,1885,  amount  available $352  22 

July  I,  1886,  amouDt  expended  during  fiscal  year,  exclusiye  of  liabilities 
outstanding  July  1,  1885 351  44 

July  1, 1886,  amount  available 78 

Amount  appropriated  by  act  approved  August  5,  1886 9, 000  00 

Amo«nt  available  for  fiscal  year  ending  June  30,1887 9,000  7d 


....     17,500  00 
1888     17, 500  00 
compliance  with  requirements  of  section  2  of  river  and 
L    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

An  effort  has  been  made  to  obtain  commercial  statistics  from  parties  presumably 
interested  in  the  navigation  of  this  river,  but  without  success. 
In  1885  the  following-named  steamboats  were  employed  upon  this  river : 

Tow. 

Laurens 180 

Wadley : 190 

Ida 250 

Mary  Cooper 150 

North  State 180 

These  boats  carried  durin^^  that  year  about  4,400  barrels  of  turpentine  and  about 
6,000  tons  cotton,  merchandise,  provisions,  dtc,  besides  which  about  20,000,000  feet  of 
lumber  were  rafted  down  the  river. 


O3. 

IMPROVEMENT  OF  FLINT  RIVER,  GEORGIA. 

This  river  rises  in  the  western  part  of  Georgia  near  the  city  of  Atlanta. 
It  flows  past  Montezuma,  Albany,  Newton,  and  other  towns  to  Chat- 
tahoochee, Fla.,  where  it  unites  with  the  Chattahoochee  to  form  the 
Apalachicola  Eiver.  The  plan  of  improvement  made  pursuant  to  an 
examination  and  survey  of  the  river  in  1872  and  1873,  modified  aft^r 
further  examination  in  1880,  contemplates  a  low- water  navigable  chan- 
nel 3  feet  in  depth  and  100  feet  in  width,  from  the  mouth  of  the  river  to 
Albany,  6a.,  a  distance  of  105  miles,  and  a  navigable  channel  for  lights 
draught  steamers  at  a  moderate  stage  of  water  from  Albany  to  Monte- 
zuma, an  estimated  distance  of  100  miles.  The  workto  be  done  consists 
in  the  removal  of  snags  and  other  obstructions  from  the  channel  and 
overhanging  trees  from  the  banks,  the  scouring  of  bars  by  works  of 
contraction,  and  cutting  of  the  prescribed  channel  through  the  rock- 
reefs. 

The  expenditure  up  to  the  present  time  of  $94,919.87,  has  resulted  iu 
securing  a  fair  navigable  channel  at  low  water  from  Chattahoochee  to 
Tea  Cup  Shoals,  about  19  miles  below  Albany,  at  which  point  opera- 
tions were  suspended  at  the  close  of  last  working  season,  and  an  im- 
proved high-water  channel  between  Montezuma  and  Warwick,  40  miles 
above  Albany. 
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Daring  the  past  fiscal  year  a  small  hand-power  snag-boat  was  kept 
at  work  ou  the  river  between  Montezuma  and  Warwick  removing  logs 
and  catting  overhanging  trees,  effecting  the  removal  of  814  snags  and 
overhanging  trees;  and  a  namber  of  drilling-scows  on  the  reefs  about 
19  miles  below  Albany  were  engaged  in  eflfecting  the  removal  of  5,477 
cubic  yards  of  rock,  and  440  snags  and  overhanging  trees. 

The  following  table  shows  the  condition  of  the  improvement  on  June 
30, 1886 : 

Table  showing  condition  of  improvement  on  June  30,  1886. 


If  ames  of  places. 


Lambert's  Island 
Kob'sBock 


Broadaxe  Rock 
Bryant's  Rock. 


Versailles  Rock 

Town  of  Bainbrid^e  . . 
Three  Rock  Reach  ... 

Below  Cross  Chate . . . 
Cross  Chute 


Fodder  Stack 

ReefsNo.  ItoXo.  12.. 

Crawford's  Point 

Winding  Shoals 

H«I1  Gate  Shoals 

Sycamore  Shoals 

Haple's  Chate 

Keaton's  Lower  Shoal . . 

Keaton*s  Middle  Shoal. 
Keaton's  Upper  Shoal . 

Dnbiffnign's  Shoal ■. 

Lyons  Island 

Fishtran  Shoals.' 

BnU'sSlongb 

Ropework  Shoals 

Drybread  Reef  No.  3  .. 
Drybread  Reef  Na  2  . . 
Drybread  Reef  No.  1  . . 
Dickerson's  Shoals 


Book  Shoals . . . 
Sisters  Islands 


Kenedy's  Shoals. 
Newton 


Between  Newton  and 

Ferguson's. 
Ferguson's  Shoals 


Lnckie's  Island. 
TeaCnp  Shoals. 


0 
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2 

3 
4 
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6 

7 

8 
9 

10 
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to 
22 
23 

24 

25 
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28 
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81 
32 
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37 
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39 
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41 

42 
43 

44 

45 

46 

47 


a 
o 


MiUt, 
£8 
85 

79{ 

77 
75 
72 

71 
64 

63 
63 
to 
54 
54 

53 

51J 

51 

50i 

481 

48 
44 

43| 

41i 

41 

40i 

39|. 

30f 

39| 

37i 

364 

314 
221 


21 

m 


It 

1 

0 

i 
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0 

1 
1 

0 

1 

0 

1 

0 

1 

0 
0 
0 
2 

2 

n 

1 

2 
2 

2 

li 

1 

1 

2 

n 

2 


J9 


Ft. 
3 
2 

4 

4 

4 
4 

4 

4 

4 

3 
8 

3 
3 

3 

3 

3 

8 

3 

3 
3 
3 
3 

3 
3 

4 
5 
3 
5 
3 

4 

4 

3 
3 

3 

3 


3 
3 


3 

I 


Ft. 

0 

60 

50 
70 

50 

100 

40 

30 
75 

80 
40 


70 
40 
0 
40 
20 
20 
20 


a 

t 


60 
25 
20 
20 
40 


Ft. 
100 
100 

100 
100 

100 
100 
100 

100 
100 

100 
100 


100 

100 

100 

100 

100 

100 

100 
75 
90 
75 

100 
100 
50 
75 
80 
80 
80 


80  1100 
40    100 

! 
30   100 
30  lOJ 


50 
20 


100 
80 


30   100 


llll 


Ou.  yd*. 

67 

152 


} 


43 
54 

415 
122 

1.171 
120 

483 
1,372 

1.231 
897 

3.636 
315 

2,151 

86 

214 

145 

258 

92 

285 
562 
554 
440 
631 
134 
83 

105 
312 

101 
141 

40 

3,598 

838 
1.555 


Remarks. 


New  channel  blasted. 
Dry  bowlder  removed. 
Bowlder  in  mid*ohannel  re* 

moved. 
Bowlder  on  point  removed. 
Bowlder   in  ^  mid  •  channel    r  e< 

moved. 
(Several  reefs  removed. 
\         Do. 

Loose  rocks  and  bowlders    re* 
moved. 
Do. 
Dry  ledge  removed  to  widen 
channel. 
Do. 
Loose  rock,  lar^e  bowlders,  and 
solid  reefs  removed. 

Dry  ledge  and  bowlders  re* 

moved. 
Loose  rock  and  solid  ledgea  re- 
moved. 
New  channel,  blasted  through 

solid  rock. 
Loose  rooks,  solid  ledgee  blast- 
ed and  removed. 
New  channel  blaste^  out- off 

made,  and  island  reninred. 
Large  bowldero  and  loose  rocks 
removed. 
Do. 
Do. 
Do. 
Solid  ledge  and  loose  rocks  re- 
moved. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Largo  bowlders  and  loose  rocks 
removed. 
Do. 
Solid  ledge  and  loose  rocks  re- 
moved. 
Do. 
Largo  bowlders  and  part  of  island 

removed. 
One  large  bowlder  removed. 

Five  distinct  reefs,  1  mile  in 

length,  of  loose  rock  and  solid 

ledges  removed. 
Point  of  rock  island  oat  off  and 

bowlders  removed. 
Three  separate  reefs,  loose  rock, 

and  bowlders  removed;    not 

completed. 
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The  funds  remaining  on  hand  and  the  appropriation  asked  for  can  be 
profitably  expended  in  continuing  the  work  of  cutting  through  rock 
shoals  below  Albany,  and  in  removing  obstructions  from  the  river  chan- 
nel between  Albany  and  Montezuma.  The  work  has  been  iu  charge  of 
Assistant  Engineer  P.  M.  Slaught^er. 

The  value  of  the  working  plant  upon  this  improvement  is  estimated 
at  $1,727.  When  worked  to  its  fuU.  capacity  an  annual  expenditure 
of  $20,000  is  required ;  a  less  expenditure,  with  the  present  working 
plant,  is  injudicious.  With  an  increase  of  working  plant  about  $40,000 
can  be  profitably  expended  during  the  fiscal  year  ending  June  30, 1888. 

The  original  estimate  of  cost  of  this  improvement  is,  from  Chatta- 
hoochee, Fla.,  to  Albany,  6a.,  $184,862;  from  Albany  to  Montezuma, 
Ga.,  $15,000.  To  the  latter  estimate  should  be  added  the  cost  of  re- 
moving the  annual  accumulation  of  obstructions  due  to  freshets  in  the 
upper  river;  this  requires  a  constant  annual  expenditure.  For  the  lower 
river  the  work  is  principally  upon  the  rock  bottom  of  the  river,  and  is 
of  a  permanent  character. 

The  census  of  1880  gives  for  the  counties  bordering  upon  this  river 
within  the  hmits  of  the  proposed  improvement  a  total  assessed  valua- 
tion of  real  and  personal  property  amounting  to  $13,451,611,  and  a  total 
taxation  of  $156,016. 

Money  statement 

Jaly  1, 1885,  amoiint  available $14,449  S7 

Jaly  1, 1886.  amount  expended  daring  fiscal  year,  ezclnsiye  of 

liabilities  outstanding  Jnly  1, 1885 $12,339  38 

Jaly  1, 1886,  outstanding  liabilities 163  00 

12,502  38 

July  1, 1886,  amount  available 1,946  89 

Amoant  appropriated  by  act  approved  August  5, 1886 20, 000  00 

Amount  available  for  fiscal  year  ending  Jane  30, 1887 21, 946  89 

(Amount  (estimated)  required  for  completion  of  existing  project 83, 000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  enduig  June  30, 1888  40, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Number  of  boats  employed  in  the  commerce  of  this  river 10 

Valuation $126,000 

Tonnaffe 1,400 

Draught  in  feet 2  to  8 

During  the  year  ending  June  30, 1886,  these  boat«  carried  in  freight  as  follows : 

Commercial  fertilizers touM..  6,543 

Iron do...  206 

Cotton bales..  22,760 

Grain bnshels..  27,680 

Lumber feet 4,730,000 

Merchandise bales..  760 

Merchandise barrels..  189,700 

Live  stock number  head..  64 

Turpentine barrels..  3,000 

Resin do...  15,000 

Square  and  round  timber  (by  raft) feet..  3,000,000 
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Total  valuation $3,185,274 

Total  valuation  of  freights 40,700 

Total  valuation  of  passenger  traffic 27,000 

Aggregate  valuation  of  river  business 1.    3,252,974 

Aggregate  value  in  1885 3,234,163 

The  large  increase  in  our  river  business  for  the  present  year  is  mainly  caused  by 
the  improved  condition  of  the  river  as  caused  by  Government  appropriations,  thus 
enabling  our  boats  to  run  the  year  through,  and,  by  connections  with  railroad  points 
below,  to  offer  through  rates  for  cotton  and  merchandise  to  and  from  all  points  east 
and  north  in  competition  with  our  local  railroads,  thus  increasing  very  materially  the 
amount  of  business  to  our  boats,  and  enabling  the  merchants  on  the  river  to  compete 
in  freights  with  other  points  not  so  favorably  located. 

C.  E.  H0CH8TRA88ER, 
Vice-Frendent  Columhus  Board  of  Tr<uU» 
E.  L.  Wklls, 
Secretary  Columhue  Board  of  Trade, 
COLuaiBUS,  Ga.,  July,  1886. 


O  4. 

IMPBOVEMENT  OF  008TENAULA  AND  COOSAWATTEE  RIVERS,  GEORGIA. 

TSo  work  has  been  done  on  either  of  these  rivers  daring  the  fiscal  year 
ending  June  30, 1886,  nor  in  fact  since  active  operations  were  suspended 
on  the  Goosawattee  in  October,  1880,  and  on  the  Oostenanla  in  August, 
1881. 

As  there  is  now  a  fair  channel  for  light  navigation  at  moderate  stages 
of  the  water,  no  farther  appropriation  appears  to  be  demanded  by  the 
interests  of  commerce. 

Money  statement 

Joly  1, 1885,  amount  available $1,163  71 

Jaly  1,  1886,  amount  expended  during  tiscal  year,  exclusive  of 

liabilitiesoutstandingJuly  1,1885 $20  00 

July  1, 1886,  outstanding  liabUities 21  85 

41  85 

July  1,  1886,  amount  available 1,121  86 


05. 

IMPBOVEMENT  OF  COOSA  EIVEB,  OEOBGIA  AND  ALABAMA. 

In  1823  the  State  of  Alabama  passed  an  act  to  aid  the  improvement 
of  the  Goosa  Biver.  In  1828  Congress  provided  that  any  surplus  of  the 
grant  for  the  Tennessee  River  should  be  applied  to  the  improvement  of 
the  navigation  of  the  Goosa  and  other  rivers.  In  1870  an  act  of  Con- 
gress authorized  an  examination  of  the  Goosa  Biver  between  Oreensport 
and  the  Selma,  Bome  and  Dalton  Bailroad  Bridge,  a  distance  of  77  miles, 
and  in  1872  an  instrumental  survey  of  this  part  of  the  river,  upon  which 
to  base  plans  and  estimates  for  its  improvement.  In  1875  an  examina- 
tion of  the  river  was  made  from  Bome,  Oa.,  to  Gadsden,  Ala.,  a  distance 
of  1^  miles,  when  a  plan  for  its  improvement  was  adopted,  which  was 
subsequently  modified,  providing  for  a  channel  30  feet  wide  and  3  feet 
deep  at  extreme  low  water. 

In  1876  an  appropriation  was  made  for  improving  the  Goosa  Biver 
Detween  Bome  and  the  Selma,  Bome  and  Dalton  Bailroad  Bridge,  which 
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d^zei  tbte  ht^p^t^^z  of  tine  uap^rorenent  of  this  rirrp  ^ececdui^  t#  tke 
pr^^MAi  project.  Thj$  pn>^Mt  coateMplatei  t&e  lM[iori  ^  ■!  of  Ike 
nrer  iMrtveen  tb^^^  poiiit^w  overcoming  ike  Bore  serioss  olHXrBctMH 
bj  loeLs  and  dams  a&d  the  lesser  rock  shoals  aAd  riBd  aad  ^im^ieLbHS 
;.  y  rrjck  excarad«>Q  an«i  by  v<Hi»  ot  cootnctkNi  reepectrnely.  Tbis  plii 
La.^  beeo  earri^  oct  to  tlie  present  tiiDe  viilkoat  ^•^rrHl  ^a^e  «r 

Thiii  lirer  La^  been  DarigatedeootiniKMislj  belvccm  Boil  aad  CrecM 
7^ort  sioee  1^7.  dnriDg  high  water,  a  distance  of  about  130  ^dles.,  tbe  ob- 
sUiietioDsecm.^istiiig<^  the  leaeer  shoals  mod  bars.  Just  bdow  Greeai- 
\ffjiX  the  Ten  L^iand  Sboals<^[eied  the  Boat  sefioms  obstraetioo,  giriaf 
A  £[dl  at  low  water  oi2A  feet  in  a  distance  of  aboot  2  milea. 

The  expenditure  of  ^417.J9d.06  op  to  tbe  present  tiBe  hns  resulted  ii 
the  imprDrement  of  the  water  channel  aboTe  Greensport  by  atnl^ktei- 
in%  it  and  widening  it  and  increasing  the  deplk  from  16  l»cfcM  toi 
mininnim  of  2  feet.  Below  Greensport  the  work  of  lock  and  dnaft  nati* 
eration  to  oTecxx>flie  the  more  serioos  obstracnoos  is  nearly  ooHipleted. 
This  will  open  the  rirer  to  naTigadon  as  far  down  as  the  head  of  Bitikei 
Arrow  Shoals,  and  was  nearly  comj^eted  daring  the  past  season  whei 
the  exhaostion  of  the  appropriation  eompelled  tke  abnipt  eessation  of 
work* 

Doling  the  past  season,  with  the  limited  apprc^riatioQ  available,  woik 
has  been  done  as  follows : 


Ejirth  renoredrnt  quarry..... ....... .. ...  Sfil 

hzaoe  qaanied. ...... . . ................... 7% 

.^taoe  dresed ..• . . .... ....  .. *.  sfl 

tj'ooe  trancferred  from  quajry  to  rircr...... . ...... ......  ....  ......  ....  ....  ....  ni 

Caaanei  excarated  (rock; .... ...... ... .  ......  ......  ....I.  143 

The  condition  of  the  work  on  Jane  30«  1SS6,  was  as  follows : 

Lock  No.  1 :  Lock  and  dam  completed  and  gates  set  np. 

Lock  ya,  2:  Masonry  for  lock  and  dam  completed  and  gates  framed. 

Lock  Xo.  3 :  Masonry  for  lock  (except  coping)  and  dams  completed 
and  gates  framed* 

Lock  }so.  4:  Stone  quarried  and  dressed,  except  coping 

Daring  the  month  of  Aprils  1886,  the  Ck)osa  Biver,  in  the  vicinity  of 
this  workf  rose  to  a  height  of  6^  feet  above  the  bluest  known  water- 
mark ap  to  that  time.  Yeiy  little  damage  was  done  to  the  work  be 
yond  the  floating  off  of  some  of  the  gate-timberR,  the  greater  i>art  of 
which  were  recorered,  and  dislodging  a  small  qnaatity  of  riprap-stone. 
The  total  damage  is  estimated  at  $1,100. 

This  work  has  been  in  charge  of  Assistant  Engineer  M.  T.  Singletoo. 

The  fands  remaining  on  hand,  together  with  the  appropriation  asked 
for,  can  be  profitably  expended  daring  the  fiscal  year  ending  Jane  30, 
1  Ss8,  in  continuing  the  improvement  between  Borne,  Ga.,  and  the  Selma, 
Kome  and  Daiton  Bailroad  Bridge,  Alabama. 

The  value  of  the  working  plant  upon  this  improvement  is  estimated 
at  86,893,  but  the  work  is  of  such  character  that  a  trifling  increase  in 
tbe  plant  is  sufficient  to  increase  very  greatly  the  amount  of  work. 
With  the  present  working  plant,  worked  to  its  full  capacity,  an  annual 
ex|)enditure  of  $75,000  is  reqaired ;  a  less  expenditare  with  the  present 
working  plant  is  injudicious.  With  an  increase  of  plant,  the  oomple- 
tiou  of  the  work  within  the  limits  of  the  present  project  can  be  effected 
by  an  expenditure  of  $150,000,  anless  extraordinary  delays  should  be 
incurred  in  the  acquisition  of  title  to  the  land. 

The  original  estimate  of  cos*:  of  this  improvement  is  $500,003.  To 
this  must  be  adde^l  the  cost  of  improving  about  20  miles  of  the  river  be- 
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tween  Oreeusport  and  Gadsden,  not  included  in  any  survey  or  estimate ; 
also  the  increased  cost  of  the  better  class  of  work  adopted  in  the  con- 
struction of  the  locks  and  dams,  as  well  as  the  cost  of  removing  ob- 
structions which  accumulate  annually  in  the  river  channel,and  the  main- 
tenance of  the  works.  Below  Greensport  the  improvement  is  of  a  per- 
manent character,  consisting  of  locks  and  dams.  Above  Greensport 
the  river  has  generally  a  moderate  slope  and  banks  not  easily  eroded, 
but  in  places  a  movable  bottom,  where  yrorks  of  contraction  are  re- 
quired. The  improvement  of  this  part  of  the  river  will  have  that  de- 
gree of  permanence  which  attaches  to  works  of  contraction  under  such 
circumstances.  An  annual  expenditure  will  be  required  for  removing 
obstructions  from  the  channel  and  for  maintaining  the  works. 

The  census  of  1880  gives,  for  the  counties  bordering  upon  this  river, 
within  the  limits  of  the  proposed  improvement,  a  total  assessed  valua- 
tion of  real  and  personal  property  amounting  to  $15,232,350  and  a  total 
taxation  of  $199,878. 

The  primary  object  of  this  improvement  is  to  open  the  river  from 
Borne  to  the  Coosa  coal-fields,  in  the  vicinity  of  Broken  Arrow.  The 
present  local  business  on  the  river  is  therefore  an  incomplete  exhibit  of 
the  importance  of  this  improvement. 

Mimey  statement 

July  1,  1885,  amount  avaUable >21,862  12 

July  1,  1886,  amoant  expended  during  fiscal  year,  exclusire 

ofliabilitiesoutetandingJuly  1, 18& $21,058  Id 

Jaly  1,  1886,  outstandingliabiUties 1,254  41 

22, 312  69 

Amount  appropriated  by  act  approved  August  5,  1886 45, 000  00 

{Amount  Testimated)  required  for  completion  of  existing  project 96, 968  00 
Amount  tnat  can  be  prontably  expended  in  fiscal  year  ending  June  30,1888    97 ,  000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


An  e£fort  has  been  made  to  obtain  commercial  statistics  from  parties  presumably  in- 
terested in  the  navigation  of  this  river;  but  no  information  has  been  received.  The 
statistics  for  1885  are  as  follows: 

The  following  is  a  list  of  the  boats  employed  on  the  river : 


Ksme. 


Sidney  P.  Smith 

^ftdfloen 

JoelMarable 

HttlCity 

To  be  completed  by  September  15, 1885. 


Length  at 
water-line. 


Fe€t 


137 
164 
140 
140 
175 


Beam. 


Feet 


23 
30 
20 
18 
34 


Tonnage. 


83.40 

133.66 

97.75 

75.75 

25a  00 


During  the  year  ending  June  30,  1885,  these  boats  carried  freight  as  follows: 


Cotton bales.. 

Grain,  hay,  and  flour tons.. 

Ouano do... 

Miscellaneous  merchandise do... 

Lumber B.M.,  feet.. 

Passengers number.. 


$25,000 
3,500 
2,500 
5,000 
4,500,000 
8,500 


In  addition  to  the  above,  ^bout  24,000,000  feet,  B.  M.,  yellow  pine  lumber  was  rafted 
(o  the  mills  on  the  river. 
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0  6. 

IMPROVEMENT  OF  THE  CHATTAHOOCHEE  RIVER,  GEORGIA  AND 

ALABAMA. 

The  Ghattahoochee  Eiver  rises  in  the  northern  part  of  Georgia,  flow- 
ing past  the  town  of  Columbus,  tbe  proposed  head  of  navigation,  where 
the  river  forms  the  boundary  line  between  Georgia  and  Alabama,  and 
the  town  of  Eufaula  and  other  towns  to  Ghattahoochee,  Fla.,  where  it 
unites  with  the  Flint  Biver  to  form  the  Apalachicola.  The  present  plan 
of  improvement,  adopted  in  1873,  contemplates,  a  low-water  channel  4 
feet  in  depth  and  100  feet  in  width  from  Golumbus,  Ga.,  to  Ghattahoo- 
chee, Fla.,  a  distance  of  223^  miles  by  tbe  removal  of  snags  and  otiier 
obstructions  from  the  channel  and  overhanging  trees  from  the  banks,  by 
cutting  a  channel  through  the  rock  shoals  and  deepening  sand-bars  by 
scour. 

The  expenditure  up  to  the  present  time  of  $188,857.40  has  resulted  in 
securing  a  fair  navigable  channel  between  Ghattahoochee  and  Eu&nla 
at  fdl  seasons  of  the  year,  and  between  Eufaula  and  Golumbus  at  all 
times  except  during  the  prevalence  of  extreme  low  water. 

The  following  table  exhibits  the  condition  of  the  improvement  on 
June  30, 1886: 

Table  showing  the  oanditUm  of  the  improvement  on  June  30, 1886. 


1 
2 
3 

4 

5 
8 

7 
8 
9 
10 
11 
12 
18 
14 
15 
18 

17 


SoDth.  CoromoDS 

MonndBar 

Abercrombie's  Bar 

Woolfolk's  Bar 

ITpatoie 

Little  Shoalii  (Uchee) . . 

Reef  below  shoal 

Sliok  Bluff  Shoal 

Middle  Rock 

Big  Uohee  Shoal 

Old  Head  of  Uchee 

Betton'a  Upper  RookB. 
Betton's  Lower  Rocks 

Cody's  Rooks 

Shell  Creek  Bar 

Culpepper's  Island 

Hardridge's  Shoal 


• 

1 

1" 

^ 

4 

m 

3 

• 

■3 

u 

1 

3 

1 

II 

9 

si 

1- 

1 

•*• 
a 

1 

S 

Pk 

s 

(k 

MUet. 

MiUt. 

Feet 

Feet 

Feet 

Feet 

1 

823 

2 

300 

100 

7 

217 

^ 

850 

150 

8 

216 

H 

850 

150 

10 

214 

H 

500 

150 

11 

213 

2 

800 

150 

17 

207 

2 

29 

05 

17» 

206» 

1» 

50 

60 

18 

206 

0 

89 

70 

18« 

205» 

1» 

80 

100 

19 

205 

1« 

29 

80 

19« 

204« 

1» 

40 

20» 

203» 

40 

180 

21 

203 

50 

200 

22 

202 

1 

40 

100 

24 

200 

3 

850 

850 

82 

192 

2 

400 

100 

112 

111 

2 

85 

100 

Remarks. 


Brush  Jetties. 

Do. 

Do. 
Brash  Jetties  and  shors  pnto*^ 

tions. 
Brash. 
Marl  blasted  and  remored. 

Do. 

Do. 

Do. 

Do. 

Do. 
Hard  rooks  blasted  and  removii 

Do. 

Do. 
Shore  protection. 
Jetties,  marl  reef  blasted  and  i» 

moved. 
Hard  rock  blasted  and  nmen^ 


Numbers  6,  7,  8,  9, 10,  and  11  constitute  Uchee  Shoals,  about  3  mUes 
long,  number  ll  being  worked  on  at  close  of  the  season. 

During  the  past  fiscal  year  a  new  steam  snag-boat  has  been  completed 
and  equipped  for  work  on  the  Ghattahoochee  Biver  at  a  total  cost  of 
$12,000,  the  engines,  machinery,  and  other  parts  of  the  old  boat  having 
been  introduced  into  the  new  one,  except  such  as  were  found  to  be  wortb- 
less. 

Forty-six  logs,  snags,  and  trees  were  removed  from  the  channel.  Ite 
principal  work  done  has  been  the  excavation  of  a  channel  tibrougb 
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Ucbee  Slioals,  where  4,473.J  cubic  yards  of  rock  and  11  cubic  yards  of 
sand  have  beeu  removed,  the  distance  worked  over  at  that  point  being 
5,000  feet. 

The  funds  remaining  on  hand,  together  with  the  appropriation  askedi 
for,  can  be  profitably  expended  in  continuing  the  work  of  excavation^ 
upon  the  rock-reef  between  Eufaula  and  Columbus,  and  in  the  employ- 
ment of  the  new  snag-boat  for  the  removal  of  logs  and  other  obstructions. 
The  work  has  been  in  charge  of  Assistant  Engineer  P.  M.  Slaughter. 

The  value  of  the  working  plant  upon  this  improvement  is  estimated 
at  $20,002.  When  worked  to  its  full  capacity  an  annual  expenditure 
of  $20,000  is  required ;  a  less  expenditure  with  the  present  working 
plant  is  ii^udicious.  With  an  increase  of  plant  about  $40,000  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30, 1888. 

The  original  estimate  of  cost  of  this  improvement  is  $385,247.66.  The 
limited  appropriations  available  have  compelled  slow  progress  of  the 
work,  and  have  added  the  annual  accumulation  of  obstructions,  due  to 
freshets  in  the  river,  to  the  amount  of  work  contemplated  in  the  original 
estimate.  There  has  also  been  added  the  cost  of  maintenance  of  worka 
of  contraction,  and  of  their  extension,  made  necessary  by  the  works 
themselves. 

This  improvement  is  at  several  points  of  a  permanent  character,  the 
bottom  of  the  river  being  of  rock,  and  the  banks  not  subject  to  erosion » 
At  other  points  the  river  has  a  movable  bottom  and  caving  banks,  and 
the  improvement  will  have,  with  an  annual  expenditure  for  maintenance 
and  repair,  that  degree  of  permanence  which  works  of  contraction  can^ 
give  to  such  a  stream. 

The  census  of  1880  gives  for  the  counties  bordering  upon  this  river 
within  the  limits  of  its  contemplated  improvement,  a  total  assessed  val- 
uation of  property,  real  and  personal,  of  $20,272,775,  and  a  total  taxa- 
tion of  $271,573. 

Money  statement 

July  \y  1885,  amount  available ^0,755  65 

Jaly  1,  1686,  amount  expended  during  fiscal  year,  exclnsiTo  of 

liabilities  outstanding  July  1,  1885 $16,594  08 

July  1,  1886,  outstanding  liabilities 5,095  87 

'21,989  95 

July  1,  1886,  amount  available 9,065  70 

Amount  appropriated  by  act  approved  August  5, 1886 20, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1886 29,065  70» 

r  Amount  (estimated)  required  for  completion  of  exiBting  project 162, 228  69 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    40, 000  00 
\  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
y     harbor  acts  of  1866  and  1867. 

74  B 
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AhBiraots  of  bids  received  and  opened  Xovemher  30,  1885, /or  building  a  steam^Rag-Uet 
for  the  improvement  of  the  Chattahoochee  Biverj  Georgia  and  Alabama. 


1 

2 

*3 
t4 
•5 


Names  of  bidders. 


K.  A.  Sweeney  Sl  Bio.,  Jeffer* 

sonvUle,  Ino. 
Charles     Y.     Abercrombie, 

Montgomery,  Ala. 


Edward  J.  Howard,  JefTer- 

sonTille,  Ind. 
Bittenhonse  Moore,  Mobile, 

Ala. 
William  Foster  and  August 

suing,  Mobile,  Ala. 


Price. 


Time  of  commenc* 
ing. 


$8,760 
11.650 

8,775 
13,500 
11,998 


Not  sUted 


30  days  after  noti- 
fication of  ap- 
proval of  con- 
tract. 

Xot  stated 


> ...  do 


30  days  after  noti- 
floation  of  ap- 
proval of  con- 
tract. 


Time  of  comple- 
tion. 


Not  stated. 


TVithln  fonr 
months  after 
commencing 
work. 

Not  stated 


Not  stated. 


"Within  fonr 
months  after 
commencing 
work. 


Where  deliT- 
ered. 


Jeflferaonvim 

Ind. 
Mobile,  Ala 


JefTersdnTiU^ 

Ind. 
l^t  stated. 

Chattahe*- 
chee,  Fla. 


*  No  seals  and  no  plan  of  capstan  sabmitted.    Erasares  not  explained, 
t  No  plan  of  capstan  sabmitted. 

NOTB.— Before  opening  any  other  bid  the  bidder  who  was  present  was  permitted  to  file  a  snppl*' 
mentary  paper  supplying  an  omission  as  to  the  time  of  commencing  and  completing  the  work  bid  for- 
Interlineations  in  uid  not  explained. 


COMMERCIAL  STATISTICS. 

Nambor  of  steamboats  employed  in  the  commerce  of  this  rii^er 9 

Valuation .- $124,5(» 

Tonnage 1,270 

Draught, in  feet 2to5 

During  the  year  ending  June  30,  1886,  these  boats  carried  in  freight  as  follows: 

Commercial  fertilizers tons..  9,064 

Iron do 840 

Cotton bales..  5*2,5l» 

Grain bushels..  189,7fiO 

Lumber feet..  250,OOD 

Merchandise bales..  2,58) 

Merchandise barrels..  662,400 

Live  stock head..  48D 

Total  valuation |8,440,9« 

Total  valuation  of  freights 9O,fi80 

Total  valuation  of  passenger  traffic 36,400 

Aggregate  valuation  of  river  business 8,567,913 

Aggregate  value  in  1885 7.94.%9ti 

The  large  increase  in  our  river's  business  for  the  present  year  is  mainly  caused  1? 
the  improved  condition  of  the  river  as  caused  by  Groveminent  appropriations,  tbos 
enabling  our  boats  to  run' the  year  through,  and  by  connections  with  railroad  points 
below  to  offer  through  rates  for  cotton  and  merchandise  to  and  from  all  points  ej^ 
and  north  in  competition  with  our  local  railroads,  thus  increasing  very  materiaitT 
the  amount  of  business  to  our  boats,  and  enabling  the  merchants  on  the  river  to  com- 
pote in  freights  with  other  points  not  so  favorably  located. 

^  C.   E.   HOCHSTRASSKR, 

Vtce- President  Columbus  Board  of  Trade. 

E.  L.  Wells, 
Secretarv  Columbus  Board  of  Trade. 
Columbus,  6a.,  July,  1836. 
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O  7- 
IMPROVEMENT  OF  ALABAMA  RIVER.  ALABAMA. 

This  stream  is  formed  by  the  junction  of  the  Coosa  and  Tallapoosa 
rivers,  18  miles  above  Montgomery,  Ala.,  in  the  central  portion  of  the 
State,  and  flows  southward  past  the  town  of  Selma,  uniting  with  the 
Tombigbee  to  form  the  Mobile  Kiver,  which  empties  into  Mobile  Bay. 
This  river,  with  its  principal  tributary,  the  Coosa,  now  under  improve- 
ment, offers  a  continuous  line  of  water  transportation  from  Rome,  Oa., 
to  the  Gulf  of  Mexico,  flowing  through  the  coal  and  iron  deposits  of 
Alabama  and  the  cotton  belt. 

The  plan  of  improvement  for  the  Alabama  Eiver,  adopted  in  1870, 
contemplates  a  channel  200  feet  in  width  and  4  feet  in  depth  at  low- 
water  from  its  mouth,  50  miles  above  Mobile,  Ala.,  to  Wetumpka,  Ala., 
a  distance  of  323  miles.  Before  the  improvement  was  commenced,  the 
channel  had  a  lowest  depth  of  about  2  feet  on  some  of  the  shoals,  and 
was  obstructed  by  snags  and  overhanging  trees. 

The  expenditure  up  to  June  80, 1886,  of  $129,714.12,  has  resulted  in 
opening  20  miles  of  the  lower  river,  below  the  cut-off,  before  inaccessi- 
ble during  low  water,  and  rendering  that  part  of  the  river  below  Mont- 
gomery, Ala.,  easy  of  navigation  during  ordinary  low  water. 

During  the  past  fiscal  year  but  little  work  could  be  done,  except  the 
pulling  of  snags  and  logs  washed  in  since  the  previous  season  over  the 
the  w«rst  portion  of  the  river,  the  appropriation  being  insufficient  for 
the  further  extension  of  the  work  of  improvement.  An  excellent  work- 
ing plant  for  this  river  is  on  hand,  and  with  sufficient  appropriations 
can  be  made  to  do  efficient  work.  In  the  absence  of  such  appropria- 
tions, this  plant  will  decay  before  any  adequate  return  has  been  had  for 
the  expenditure  in  providing  it.  The  work  done  was  principally  in  the 
vicinity  of  Gardner's  Island,  between  Montgomery  and  Selma,  at  which 
point  a  brush  dam  was  constructed,  closing  one  of  the  chutes  and  con- 
centrating the  water  into  a  new  channel,  offering  a  greater  assurance  of 
permanency.  • 

Continued  high  water  interfered  quite  seriously  with  operations  during 
the  past  fiscal  year.  The  work  has  been  in  charge  of  Assistant  En- 
gineer J.  B.  Turtle. 

It  is  proposed  to  expend  the  funds  remaining  on  hand  and  the  appro- 
priation asked  for  in  the  employment  of  the  present  working  plant  for 
the  removal  of  snags  and  other  obstructions  from  the  channel,  and  in 
the  construction  and  repair  of  contraction  works  upon  other  shoals  in 
this  river. 

The  value  of  the  working  plant  upon  this  river  is  estimated  at  $19,995. 
When  worked  to  its  full  capacity  an  annual  expenditure  of  $20,000  is  re- 
qnired;  a  less  expenditure  with  the  present  working  plant  is  injudicious. 
With  a  slight  increase  of  plant  about  $40,000  can  be  profitably  expended 
during  the  fiscal  year  ending  June  30, 1888. 

The  original  estimate  of  cost  of  this  improvement  is  $229,741.  The 
work  of  removing  the  annual  accumulation  of  obstructions  in  the  river 
channel,  due  to  freshets,  has  been  added  to  the  work  contemplated  by 
this  estimate,  as  well  as  the  cost  of  renewing  and  extending  works  of 
contraction.  The  river  has,  generally,  a  movable  bottom  and  caving 
banks.  The  improvement  will  'have,  with  an  annual  expenditure  for 
the  maintenance  of  the  work,  that  degree  of  permanence  which  can  be 
given  to  such  a  stream  by  works  of  contraction. 

The  census  of  1880  gives  for  the  counties  bordering  upon  this  river, 
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within  the  limits  of  the  proposed  improvement,  a  total  assessed  valoA- 
tion  of  real  and  personal  property  amounting  to  $25,520,752,  and  a  total 
taxation  of  $461,681. 

COMMERCIAL  STATISTICS. 

Letters  were  addressed  to  parties  presumably  interested  in  the  navi- 
gation of  this  river^  and  competent  to  furnish  commercial  statistics,  bat 
no  information  has  been  received. 

Money  statement. 

July  1,  1885,  amount  available $6,003  76 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusiye  of 

liabilities  outstanding  July  1,  1885 |5,717  88 

July  1,  1886,  outstanding  liabilities 65  75 

6, 783  63 

July  1, 1886,  amount  available 220  13 

Amount  appropriated  by  act  approved  August  5, 1886 :     15,00000 

Amount  available  for  fiscal  year  ending  June  30, 1887 15, 220  13 

{Amount  (estimated)  required  for  completion  of  existing  project.. 84, 741 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    40, 000  0& 
Submitted  in  compliance  witb  requirements  of  section  2  of  river  and 
harbor  acts  of  1^  and  1867. 


0  8. 

IMPROVEMENT  OF  TALLAPOOSA  RIVER,  ALABAMA. 

This  river  rises  in  the  northwestern  part  of  Georgia  and  flows  in  a 
southwesterly  direction  past  the  town  of  Tallassee  to  the  Alabama 
Eivtr,  a  short  distance  below  Wetumpka.  It  has  a  fine  water-power 
at  Tallassee,  which  has  been  partially  utilized  by  mills  at  that  iM)int, 
and  beloV  this  flows  through  a  fine  agricultural  country. 

The  plan  of  improvement,  pursuant  to  an  examination  and  partial 
survey  of  this  river  made  by  an  act  of  Congress  approved  June  1*? 
1880,  contemplates  obtaining  a  navigable  channel  from  the  mouth  of 
the  river  to  the  foot  of  Tallassee  Reefs,  2  miles  below  the  town  of  Tal- 
lassee, a  distance  of  48  miles,  with  a  least  depth  of  3  feet  and  width  d 
60  feet  at  low  water.  This  is  to  be  accomplished  by  the  removal  of 
snags,  logs,  &c.,  from  the  channel,  cutting  overhanging  trees  from  iht 
banks,  the  cutting  of  the  prescribed  channel  through  the  rock-reefs  and 
the  removal  of  bars  by  works  of  contraction. 

The  expenditure  up  to  June  30, 1886,  of  $23,441.46  has  resulted  io 
the  partial  improvement  of  the  channel  in  the  lower  portion  of  this 
river,  but  the  work  has  not  progressed  suflftciently  to  affect  navigation. 

During  the  past  fiscal  year  2,423  snags,  logs,  and  overhanging  trees 
were  removed,  clearing  the  river  of  obstructions  for  a  distance  of  1^ 
miles.    Continued  high  water  interfered  quite  seriously  with  operatioD& 

The  work  was  in  charge  of  Assistant  Engineer  J.  E.  Turtle. 

It  is  proposed 'to  apply  the  amount  on  hand  and  the  appropriation 
asked  for  to  ^he  employment  of  the  present  working  plant  in  the  re- 
moval of  snags  and  logs  from  the  channel  and  cutting  overhanging 
trees,  in  continuation  of  the  present  method  of  improvement. 

The  value  of  the  working  plant  upon  this  river  is  estimated  at  $6,doO. 
When  worked  to  its  full  capacity  an  annual  expenditure  of  $15.00018^ 
required;  a  less  expenditure  with  the  present  working  plant  is  lojadi- 


APPENDIX  O — REPORT  OF  CAPTAIN  HOXIE.       1173 

<^ioas.  With  an  increase  of  plant  about  $30,000  can  be  profitable  ex- 
pended during  the  fiscal  year  ending  Jane  30, 1888. 

The  original  estimate  of  cost  of  this  improvement  is  $40,125.  To  this 
must  be  added  the  cost  of  removing  obstructions  brought  into  the 
river  channel  by  freshets  since  the  date  of  the  original  estimate.  This 
river,  within  the  limits  of  the  proposed  improvement,  has  generally  a 
movable  bottom  and  caving  banks,  with,  however,  a  moderate  slope. 
The  improvement^wiU  have  that  degree  of  permanence  which  can  be 
given  by  works  of  contraction  to  rivers  having  such  characteristics. 
An  annual  expenditure  will  be  required  for  the  removal  of  obstructions 
•constantly  accumulating  in  the  channel  and  for  the  maintenance  of  the 
works. 

The  census  of.  1880  gives  for  the  counties  bordering  upon  this  river 
within  the  limits  of  the  proposed  improvement  a  total  assessed  valua- 
tion of  real  and  personal  property  amounting  to  $13,528,1-3  and  a  total 
taxation  of  $258,052. 

COMMERCIAL  STATISTICS. 

It  has  been  estimated  that  the  falls  at  Tallassee,  2  miles  above  the 
upper  limit  of  the  proposed  improvement,  furnish  a  valuable  wrfter- power 
of  about  6,000  horse-power,  of  which  about  one-eighth  is  now  utilized, 
and  that  this  improvement  will  furnish  transportation  for  cotton  and 
merchandise  to  the  value  of  $1,700,000,  and  probably  more,  should  the 
improv^ement  of  the  river  lead  to  a  full  development  of  the  water-power 
at  Tallassee.  It  is  not  known  that  any  vessels  have  been  employed  in 
the  navigation  of  this  river  during  the  past  fiscal  year. 

Money  statement 

July  1,  1885,  amount  available $7,098  80 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 |5,522  26 

July  1, 1886,  outstanding  liabilities 45  00 

5,567  26 

July  1,  18S6,  amount  available 1,531  54 

Amount  appropriated  by  act  approved  August  5,  1886 7, 500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 9, 031  54 


'  Amount  (estimated)  required  for  completion  of  existing  project 15, 107  00 

Amount  ^at  can  be  pront«bly  expended  in  fiscal  year  ending  June  30, 1888    30, 000  00 
Sabmittea  in  compliance  with  requirements  of  section  ii  of  river  and 
harbor  acts  of  1866  and  1867. 


O  9. 

IMPROVEMENT  OF  CAHABA  RIVER,  ALABAMA. 

This  river  rises  in  the  northwestern  part  of  Alabama,  flows  in  a  south- 
erly direction  past  the  town  of  CentreviJle,  and  through  the  Cahaba 
coal  and  iron  district,  to  the  Alabama  Kiver  at  Cahaba,  Ala.  The  prin- 
cipal object  of  its  improvement  is  the  development  of  the  water-way 
for  the  output  of  the  Cahaba  coal  and  iron  district.  The  plan  of  im- 
provement adopted  in  1883  contemplates  a  channel  60  feet  in  width 
and  3  feet  in  depth  at  low  water  from  its  mouth  to  the  town  of  Centre- 
ville,  a  distance  of  38  miles,  by  the  removal  of  all  obstructions  from  the 
channel,  cutting  through  the  rock-reefs,  cutting  overhanging  trees,  and 
removing  bars  by  works  of  contraction. 
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The  expenditure  ap  to  June  30, 1886,  of  $28,989.79,  has  resulted  in  the 
partial  improvement  of  the  river  from  its  mouth  to  Centreville,  adapts 
ing  it  to  high-water  navigation.  This  is  within  a  distance  of  21  mile» 
of  Cane  Greek,  which  is  within  the  Gahaba  coal-fields.  For  this  sec- 
tion of  the  river  lockand-dam  navigation  has  been  proposed. 

During  the  past  fiscal  year  1,516  snags,  logs,  and  trees  were  removed, 
clearing  the  river  of  obstructions  for  a  distance  of  19^^  miles.  Continued 
high  water  in  the  river  interfered  quite  seriously  wifli  active  operatioos. 

The  work  has  been  in  charge  of  Assistaiit  Engineer  J.  E.  Turtle. 

It  is  proposed  to  apply  the  funds  available  and  the  appropriation 
asked  for  in  the  employment  of  the  present  working  plant  for  the  remoTal 
of  logs  and  snags  from  the  channel  and  in  cutting  overhanging  trees 
npon  the  banks. 

The  value  of  the  working  plant  upon  this  improvement  is  estimated 
at  $6,950.  When  worked  to  its  full  capacity  an  annual  expenditure  of 
$15,000  is  required ;  a  less  expenditure  with  the  present  working  plant 
is  injudicious.  With  an  increase  of  plant  about  ¥30,000  can  be  profit- 
ably expended  during  the  fiscal  year  ending  June  30, 1888. 

The  original  estimate  of  cost  of  this  improvement  is  $195,000.  The 
annual  accumulation  of  obstructions  in  the  channel  must  bo  added  to 
the  work  contemplated  by  this  estimate,  the  river  from  Centreville  to 
its  mouth  having  generally  a  movable  bottom  and  caving  banks  covered 
with  timber.  The  improvement  will  have  that  degree  of  permanence 
which  can  "be  given  by  works  of  contraction  to  a  river  with  such  char- 
acteristics of  bottom  and  banks  and  having  at  several  points  a  veiy 
steep  slope.  An  annual  expenditure  will  be  required  for  the  remoTal 
of  obstructions  and  the  maintenance  of  the  works. 

The  census  of  1880  gives  for  the  counties  bordering  upon  this  river 
within  the  limits  of  the  proposed  improvement,  a  total  assessed  valaa- 
tion  of  real  and  personal  property  amounting  to  $9,118,034  and  a  total 
taxation  of  $156,526. 

COMMEECIAL  STATISTICS. 

It  is  not  thought  that  any  vessels  have  made  use  of  this  river  during 
the  past  fiscal  year.  It  has  been  estimated  that  the  improvement  of 
this  river  will  furnish  transportation  for  cotton  and  merchandise  to  the 
value  of  about  $3,870,000,  and  that  the  saving  to  the  planters  adjacent 
to  the  river  on  their  cotton  crops  alone  will  be  $60,000  annually;  that 
with  slackwater  navigation  above  Centreville  to  Cane  Creek  the  main 
business  of  the  river  will  result  from  the  development  of  the  immense 
coal,  iron,  and  timber  interests  of  the  Cahaba  Valley,  but  that  this  de- 
velopment will  require  an  extension  of  the  river  improvement  by  a 
system  of  slackwater  navigation  from  Centreville  to  Cane  Creek,  a  dis- 
tance of  21  miles. 

Money  statement 

July  1,1885,  amount  available $5,197  97 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outfitAuding  July  1, 1885 $A,167  76 

July  1,  1886,  outstanding^liabilities 49  50 

4,2:J7  36 

July  I,  1886,  amount  available 960  71 

Amount  appropriated  by  act  approved  August  5,  1886 7, 500  00 

▲mount  available  for  fiscal  year  ending  June  30, 1887 8,460  71 
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Amount  (estimated)  required  for  completion  of  existing  project $157, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1866    30, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


O  10. 
IMPROVEMENT  OF  CONECUH-ESCAMBIA  RIVER,  FLORIDA  AND  ALABAMA. 

Under  the  name  of  Conecuh  River,  this  stream  rises  in  the  southeast- 
ern part  of  Alabama  and  flows  past  the  towns  of  Andalusia,  Brewton, 
and  Pollard  to  the  Florida  State  line,  where  the  name  changes  to  Es- 
cambia Eiver,  and  the  stream  continues  southward  to  Pensacola  Bay. 
It  flows  through  a  very  extensive  lumber  district  of  long-leaf  yellow 
pine,  contributing  largely  to  the  export  trade  of  Pensacola. 

The  plan  of  improvement  for  this  river,  adopted  pursuant  to  partial 
examinations  and  surveys  made  in  1878  and  1879,  contemplates  the  re- 
moval of  snags  and  sunken  logs  and  other  obstructions  from  the  chan- 
nel, closing  cut-offs,  and  cutting  through  the  rock  shoals  from  the  mouth 
of  the  river  in  Pensacola  Bay  to  Indian  Greek,  a  distance  of  273  miles, 
for  the  purpose  of  facilitating  the  movement  of  logs  and  rafts  down  the 
river,  affording  at  the  same  time  facilities  for  steamboat  navigation. 

Up  to  June  30, 1886,  the  expenditure  of  $38,953.04  has  resulted  in 
dredging  a  channel  through  the  bar  at  the  mouth  of  thei  river,  and  in 
the  removal  of  obstructions  to  navigation,  so  that  at  the  present  time 
the  river  is  navigable  at  ordinary  stages  of  water  for  steamboats  draw- 
ing 5J  feet  of  water  from  Ferry  Pass  to  Skinner's  Landing,  a  distance 
of  17  miles,  and  for  boats  drawing  3  feet  to  the  Alabama  State  line. 
Above  this  point,  the  channel  has  been  improved  sufficiently  to  give  in- 
creased facilities  to  the  commerce  of  the  river. 

During  the  past  fiscal  year,  10,943  logs,  snags,  and  overhanging  trees, 
and  105J  cubic  yards  of  rock  were  removed,  clearing  the  river  of  ob- 
structions for  a  distance  of  140  miles.  This  is  a  work  which  will  require 
constant  attention  and  continued  appropriations,  fresh  obstructions 
being  brought  in  annually  by  the  freshets  of  winter  and  spring. 

It  is  proposed  to  apply  the  funds  remaining  on  hand  and  the  appro- 
priation asked  for  to  the  continuation  of  the  work  of  improvement  by 
the  removal  of  logs,  snags,  and  other  obstructions  from  the  channel, 
closing  cut-offs,  and  cutting  through  rock  shoals.  The  work  has  been 
in  charge  of  Assistant  Engineer  Hiram  Haines. 

The  value  of  the  working  plant  upon  this  improvement  is  estimated 
at  $2,755.  When  worked  to  its  full  capacity,  an  annual  expenditure  of 
$15,000  is  required ;  a  less  expenditure  with  the  present  working  plant 
is  injudicious.  With  an  increase  of  plant,  about  $30,000  can  be  profita- 
bly expended  during  the  fiscal  year  ending  June  30, 1888. 

The  original  estimate  of  cost  of  this  improvement  is  $87,430.  The 
river  has,  generally,  a  movable  bottom  and  caving  banks,  bordered  by 
a  thick  growth  of  timber,  with  only  an  occasional  rock  shoal.  The  an- 
nual accumulation  of  obstructions,  due  to  freshets,  has  been  added  to 
the  work  contemplated  by  the  original  estimate.  The  improvement  will 
have,  with  an  annual  expenditure  for  maintenance,  that  degree  of  per- 
manence which  can  be  given  to  such  a  river  by  works  of  this  character. 

The  census  of  1880  gives,  for  the  counties  bordering  upon  this  river, 
a  total  assessed  valuation  of  real  and  personal  property  amounting  to 
$5,649,647,  and  a  total  taxation  of  $118,707. 
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Money  statement. 

July  1,  1885,  amount  available $9,296  28 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1835 $8,195  87 

July  1,  1886,  outstanding  liabilities , —  ;i4  50 

8,230  37 

July  1,  1886,  amount  available 1, 065  85 

Amount  appropriated  by  act  approved  August  5,  1886 12, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 13, 065  86 

{Amount  (estimated)  required  for  completion  of  existing  project 35, 376  03 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  «f  une  30, 1888    30, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

During  the  fiscal  year  ending  June  30,  1886,  this  stream  has  carried  down  4,140,000 
•cubic  feet  of  sawn  timber,  1,008,000  cubic  feet  of  hewn  timber,  90,000  saw  logs,  and 
3,500  cedar  logs. 

During  the  season  of  high  water  occasional  trips  were  made  by  steamboats  between 
Pensacola,  Bluff  Springs,  and  Andalusia,  transporting  merchandise  and  agricultiinl 
products. 


O  XI. 

IMPROVEMENT  OF  CHOCTAWHATCHEE  RIVER.  FLORIDA  AND  ALABAMA. 

This  river  rises  in  Soatbeastern  Alabama,  and  flows  in  a  southerly  and 
southwesterly  direction  past  the  towns  of  Newton,  Geneva,  and  Gary- 
ville  (the  crossing  of  the  Pensacola  and  Atlantic  Eailroad),  emptying 
into  the  Ghoctawhatchee  Bay,  whence  Santa  Eosa  Sound  connects  it  with 
Pensacola  Harbor.  The  river  flows  through  a  rich  agricultural  coun^, 
in  a  region  which  contributes,  by  means  of  this  river  and  Santa  Eosa 
Sound,  a  large  proportion  of  the  lumber  transported  from  Pensacola. 
The  States  of  Alabama  and  Florida  have  appropriated  $40,000  hereto- 
fore for  the  improvement  of  the  river  from  Geneva  to  its  mouth.  The 
present  plan  of  improvement,  made  pursuant  to  an  examination,  under 
-authority  of  an  act  of  Gongress  approved  in  1871,  and  a  subsequent  ex- 
amination under  an  act  approved  March  3, 1879,  was  adopted  in  1872 
and  modifled  in  1880,  and  contemplates  the  improvement  of  the  river 
from  its  mouth  to  Kewtou,  a  distance  of  252  miles,  so  as  to  obtain  a  low- 
water  navigable  channel. 

The  expenditure  of  $71,645.95  up  to  June  30, 1886,  has  resulted  in 
giving  4J  feet  of  water  in  the  channel,  except  during  low  water,  as  far 
as  Jones's  Old  Ferry,  27  miles  above  Geneva,  and  2  feet  of  water  in  the 
channel  as  far  as  Pates  Greek  at  a  medium  stage  of  water.  During  high 
water  4  feet  can  be  carried  to  this  point. 

During  the  past  fiscal  year  8,787  snags,  logs,  and  overhanging  trees 
were  removed,  clearing  the  river  of  obstructions  for  a  distance  of  3- 
miles.  The  work  has  been  in  charge  of  Assistant  Engineer  W.  A. 
Gould. 

It  is  proposed  to  apply  the  funds  remaining  on  hand  and  the  appro- 
priation asked  for  to  the  further  improvement  of  this  river  by  the  re- 
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moval  of  logs  and  snags  from  the  channel  and  cutting  through  rock 
shoals  and  removing  bars  by  works  of  contraction. 

The  value  of  the  working  plant  upon  this  improvement  is  estimated  at 
$2,410.  When  worked  to  its  full  capacity  an  annual  expenditure  of 
$15,000  is  required ;  a  less  expenditure  with  the  present  working  plant 
is  injudicious.  With  an  increase  of  plant  about  $30,000  can  be  profit- 
ably expended  during  the  fiscal  year  ending  June  30,  18S8. 

The  original  estimate  of  cost  of  this  improvement  as  amended  in 
1880  is  $122,832.  The  limited  appropriations  have  compelled  slow 
progress  of  the  work,  and  the  annual  accumulation  of  obstructions,  due 
to  freshets  in  the  river,  have  been  added  to  the  work  contemplated  by 
the  estimate.  The  improvement,  with  an  annual  expenditure  for  mainte- 
nance and  repair,  will  have  that  degree  of  permanence  which  can  be 
given  to  a  river  with  a  movable  bottom  and  caving  banks. 

The  census  of  1880  shows  that  in  the  several  counties  which  border 
upon  this  river  the  total  assessed  valuation  of  property,  real  and  per- 
sonal, is  $1,446,630;  and  the  total  taxation,  $24,278. 

Money  statement. 

July  1,  185r»,  amount  available $10,094  45 

July  1»  1886,  amoaDt  expended  during  fiscal  year  exclusive  of 

liabilities  outstanding  .7 ulyl,  1885 $>9,740  40 

Julv  1,  1886,  outstanding  liabilities 45  00 

a, 785  40 


July  1,  1886,  amount  available 309  05 

Amount  appropriated  by  act  approved  August  5,  1886 15, 000  00 

Amount  available  for  fiscal  year  ending  June  30, 1867 25, 094  45 


< 


'  Amount  (estimated)  renuired  for  completion  of  existing  project 35, 832  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30,1888    30, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Newton,  Ala.,  July  21, 1886. 

Deab  Sir  :  Your  favor  of  the  9th  instant  received  and  contents  noted.  We  would 
most  respectfully  state  that  we  believe  your  commercial  statistics  for  1884  are  ap- 
proximately correct,  and  we  are  sorry  that  we  cannot  add  anything  thereto,  being 
whoUy  unacquainted  with  the  lower  river. 

There  is  eome  difficulty  in  stating  actual  figures,  but  will  endeavor  to  state  a  few 
fact«  concerning  Choctawhatchee  River. 

Believing  the  trade  would  Justify,  and  the  river  carry,  we  had  a  first-class  steam- 
boat built  (the  M.H.  Smith)  of  200  tons  capacity,  which  made  two  trips  to  Pates 
Creek  with  cargo  both  ways,  and  we  were  in  high  nopes  of  permanent  navigation  to 
that  point.  After  trial  it  was  found  impracticable  on  account  of  obstructions,  hut  in 
no  case  scarcity  of  water. 

There  is  little  doubt  that  if  the  Smith  could  have  run  there  would  have  been  a  good 
trade  the  past  season. 

There  is  now  only  one  little  boat  on  the  upper  river,  and  her  capacity  is  so  small 
that  the  merchants  cannot  depend  on  her,  which  necessitates  the  wagoning  of  goods, 
as  of  old,  30,  40,  and  50  miles. 

While  we  do  not  wish  to  misrepresent  or  attach  undue  importance,  we  candidly 
believe  there  is  not  a  river  in  your  district  that  would  give  as  great  returns  for  the 
outlay  as  the  Choctawhatchee.  We  would  respectfully  refer  you  to  the  maps  of  Ala- 
bama and  Florida,  which  will  show  the  extent  of  country  adjacent,  and  which  is 
without  transportation  except  on  its  waters. 

•  •  •  i»  •  «  • 


1178     EEPORT   OF   THE   CHIEF   OF  ENGINEERS,  U.  S.  ARMY. 


These  statements  are  only  intended  to  represent  the  present  and  prospective  sitoft- 
tion  of  trade  and  country  in  proximity  to  the  river  between  Caryville,  Fla.,  and  New- 
ton,  Ala.,  inclnsive. 


Yours,  very  respectfully, 

J.  R.  Kelly, 
President  Choctawhatchee  Dtanaportation  Company. 
R.  L«  HoxiE, 

Captain^  United  States  Engineers, 


Towns  in  proximity  to  the 
river,  and  wonid  ship  on  it. 


Xewton* 

Ozark* 

Echo* 

Headland.*  .. 

Dothan* 

Skipporville  * 
HawRidee*. 
Clintonville* 

Elba* 

DalevlUe*... 

Geneva f 

Ennolat 

Cerro  Gordo  § 
Caryville  11-... 

Total.. 


sit 


Sq,  miles. 
350 
200 
250 
350 
350 
200 
300 
200 
550 
200 
550 
200 
600 
600 


4,000 


to 

i 


Xo. 
6 

10 
3 
6 
3 
5 
2 
1 

10 
1 

12 
2 
1 
2 


64 


mi 


No, 
5,000 
6,000 
2,500 
5,000 
2,000 
8,000 
1,000 
1,000 
7,000 
1,000 
1,000 
5,000 
1,000 
3,000 


62,500 


£1 


fl  9 


$450,000 
500,000 
225,000 
450,000 
125.000 
250,000 
150,000 
100,000 
600,000 
150,000 
000,000 
200,000 
200, 000 
2,600,000 


6, 800, 000 


fl  a  © 

-^  ©Jo 

•91     « 
©«^  a 

H  S^  © 


Tenfold 

Twofold 

...do 

Twofold  ri  ""I! 

Twofold  ill!! I!! 
One  and  one-half 

Tenfold 

Fivefold 

...do 


©  «  STs 


ThreefcM. 
TwofoM. 
Da 

TwofoW. 


Twofold. 
FivefoM. 
Twofold. 
Threefi^ 


*  Aericnltnral  district. 

t  Tmiber  and  agrionltoral  district. 

X  Tnrpentine  and  rosin  district. 


t 


^Siring  district 
Lumber  district. 


O  12. 

IMPROVEMENT  OF  LA  GRANGE  BAYOU,  FLORIDA. 

The  La  Orange  Bayou  extends  about  2  miles  in  a  northeasterly  direc- 
tion from  the  north  side  and  near  the  head  of  Choctawhatchee  Bay,  and 
into  it  flows  Cedar  Creek,  a  deep  stream,  from  90  to  160  feet  wide,  on 
which  is  situated  the  town  of  Freeport,  IJ  miles  above  the  bayou. 

The  plan  of  improvement  adopted  was  made  pursuant  to  an  examina- 
tion of  this  bayou  in  1881,  under  an  act  of  Congress  approved  March  ^ 
1881,  and  contemplates  the  deepening  of  the  channel  through  the  bayou 
so  as  to  admit  the  passage  of  vessels  drawing  4^  feet  at  mean  low  water, 
the  work  to  be  done  by  dredging. 

Up  to  June  30, 1886,  there  has  been  expended  on  this  work  the  sum 
of  $2,000,  allotted  from  the  appropriation  of  $20,000  made  by  an  act  ap- 
proved August  2,  1882,  for  the  improvement  of  the  Choctawhatchee 
Eiver,  Florida,  the  two  improvements  being  closely  related.  The  resnlt 
has  been  to  secure  a  channel  5  feet  in  depth  at  mean  low  water. 

During  the  past  fiscal  year  no  work  has  been  done,  no  appropriatioa 
being  available.    It  is  proposed  to  expend  the  appropriation  asked  fcr 
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in  widening  the  existing  channel  and  in  removing  the  remaining  ob- 
Btmctions. 

There  is  no  working  plant  npon  this  improvement.  It  is  thought  that 
the  amount  asked  for^  $5,000,  will  be  sufficient  to  afiford  proper  facilities 
to  the  commerce  of  this  bayou. 

The  original  estimate  of  cost  of  this  improvement  is  $19,994.30.  It 
is  thought  that  the  improvement  will  be  reasonably  permanent. 

The  census  of  1880  gives  for  the  counties  bordering  upon  La  Grange 
Bayou  within  the  limits  of  this  improvement  a  total  assessed  valuation 
of  real  and  personal  property  amounting  to  $244,506,  and  a  total  taxa- 
tion of  $3,362. 

Money  statement. 

Amount  appropriated  by  act  approved  Angast  5, 1886 |2, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 2,000  00 

{Amount  (estimated)  required  for  completion  of  existing  project 3, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      3,000  00 
Submitted  in  compliance  with  the  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

A.  J.  GiUis  and  other  merchants  and  residents  of  Freeport,  Fla.,  state  that  the  com- 
merce of  La  Grange  Bayou  annually,  including  lumber,  timber,  produce,  and  various 
merchandize,  approximates  |100,000. 

That  in  this  commerce  and  that  of  other  tributaries  of  the  Choctawhatchee  Bay 
twenty  schooners,  with  an  aggregate  of  550  tons,  together  with  numerous  smaller  craft, 
and  a  few  steam  vessels,  are  engaged. 


O  13. 

IMPROVEMENT  OF  PENSACOLA  HABBOB,  FLORIDA. 

Pensacola  Harbor,  on  the  coast  of  Florida,  is  a  deep-wat^r  harbor  on 
the  Gulf  of  Mexico,  within  which  is  an  extensive  naval  establishment  of 
the  United  States,  and  from  which,  during  the  last  fiscal  j'ear,  there 
cleared  525  steamships  and  sailing  vessels,  aggregating  325,393  tons. 

The  improvement  of  this  harbor  was  commenced  in  1878,  by  the  re- 
moval of  certain  wrecks  forming  obstructions  to  navigation.  In  1879 
a  survey  was  made  for  the  purpose  of  ascertaining  the  extent  and  prob- 
able cause  of  the  shoaling  of  the  main  ship-channel  at  a  point  known 
as  the  "  Inner  Bar,"  and  pursuant  to  this  survey,  which  was  referred  to 
the  Board  of  Engineers  on  Fortifications  and  Harbor  Improvements,  a 
plan  of  improvement  was  adopted  which  contemplates  the  temporary 
relief  of  navigation  by  dredging  a  channel  across  the  inner  bar,  and  the 
preservation  of  the  shore-line  at  the  site  of  Fort  McRee  by  the  construc- 
tion of  jetties  and  shore  protection,  for  the  purpose  of  protecting  the 
site  for  defensive  works,  and  preventing  further  changes  in  the  tidal 
currents,  the  channel  to  be  dredged  to  a  depth  of  24  feet  with  a  width 
of  not  less  than  300  feet. 

The  expenditure  up  to  the  present  time  of  $192,223.99  has  resulted, 
as  to  the  channel,  in  obtaining  a  depth  of  24  feet  at  mean  low  water 
over  the  inner  bar,  with  a  width  of  120  feet.  This  increased  width  and 
depth  were  not  maintained  by  the  tides,  and  the  channel  has  required 
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rediedging.  On  Jane  30, 1886,  a  least  depth  of  23  feet  existed.  The 
work  of  shore  protection  has  resulted  in  arresting  the  process  of  abra- 
sion and  advancing  the  shore-line  abont  250  feet,  while  the  12,  18,  and 
24  foo^cnrves  of  the  western  channel  fronting  this  shore-line  have 
also  advanced.  North  of  the  work  at  Fort  McRee  the  shore-line  has 
not  materially  changed,  the  point  being  held  by  the  works.  To  the 
west  of  this  point,  towards  the  mainland,  the  shifdng  sand-banks  which 
mark  the  entrance  to  the  lagoon  have  moved  southward,  and  are  to  a 
great  extent  covered  by  the  debris  of  the  fort  which  has  been  washed 
around.  This  work  may  be  regarded  as  permanent  when  the  jetties  are 
protected  by  suitable  coping  and  slope  protection.  It  would  probably 
require  after  that  only  very  slight  annual  repairs.  The  channel  mast 
be  dredged  continuously  during  favorable  weather,  at  a  cost  which  was 
estimate  last  year  at  $50,000,  but  which  it  is  now  thought  will  be  con- 
siderably less. 

During  the  past  fiscal  year  active  operations  were  suspended  upon 
this  improvement,  owing  to  the  near  exhaustion  of  the  appropriation,  it 
being  necessary  to  retain  sufficient  funds  to  keep  the  works  iu  repair. 
Eepairs  were  made  upon  the  shore  protection  during  the  months  of  Oc- 
tober and  November,  1SS5,  consisting  of  the  renewal  of  the  outer  bulk- 
head and  restoring  mattress  work  and  ballasting ;  55,354.71  cubic  yards 
ot  material  were  removed  from  the  dredged  channel  by  the  suction- 
dredge  G.  W.  R.  Bayley.  The  jetties  were  subjected  to  the  action  of 
storms  during  the  winter  and  more  or  less  damaged  by  them.  A  severe 
gale  occurred  on  May  18, 1886,  destroying  the  wharf,  and  ou  June  2U. 
1886,  and  June  29, 1886,  causing  further  injury  to  the  outer  ends  of 
jetty  A  and  the  shore  protection.  The  work  has  been  in  charge  of  As- 
sistant Engineer  Hiram  Haines. 

It  is  proposed  to  apply  the  funds  remaining  on  hand,  and  the  appro- 
priation asked  for,  to  the  completion  of  the  works  of  shore  protection 
at  the  site  of  Fort  McBee  in  such  manner  as  will  make  them  reasonably 
permanent,  and  to  the  continuance  of  the  work  of  dredging  the  inner 
bar  for  the  relief  of  navigation.  Up  to  this  time  the  works  of  shore 
protection,  having  been  of  a  tentative  character,  are  perishable  and  most 
be  promptly  strengthened,  or  they  will  be  destroyed,  with  the  resulting 
loss  of  every  advantage  gained  hitherto.  These  works  are  exposed  to 
the  action  of  violent  storms  from  the  Gulf,  the  waves  which  break  upon 
the  shore  at  this  point  having  great  destructive  power. 

The  value  of  the  working  plant  upon  this  improvement  is  estimated 
at  $2,250.  By  the  use  of  this  plant,  the  existing  works  of  shore  pro- 
tection may  be  expeditiously  completed  in  a  permanent  manner,  leaving 
their  fnrt)ier  extension  a  questioti  for  the  future.  It  seems  to  be  a  mat- 
ter of  great  importance  to  secure,  at  once,  in  this  manner,  what  has  al- 
ready been  gained.  Ko  working  plant  is  available  for  the  work  of 
dredging  in  the  harbor,  which  must  be  done  under  contract  or  by  the 
hire  of  a  suitable  plant. 

Forty  thousand  cubic  yards  of  sand  will  have  to  be  removed  to  com- 
plete the  existing  project  for  the  temporary  relief  of  navigation,  inclnd- 
ing  the  material  which  has  silted  into  the  dredged  channel.  It  is  de- 
sirable, if  only  in  the  interest  of  economy,  to  complete  this  in  a  single 
working  season. 

The  ultimate  cost  of  this  work  is  not  estimated  in  the  original  proj- 
ect, which  assumes  that  it  will  exceed  $150,000.  It  is  now  estimated 
that  $40,000  will  be  required  for  completion,  making  the  total  cost  of 
the  work  $235,000.  At  the  date  of  the  original  project  the  proposed 
channel  required  the  removal  of  36,000  cubic  yards  of  sand.     At  th» 
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date,  142,000  cubic  yards  have  been  removed,  and  40,000  cubic  yards  re- 
main to  be  excavated.  The  cost  of  maintenance  depends  upon  the  rate 
at  which  the  dredged  channel  will  continue  to  fill,  and  the  cost  of  main- 
taining the  works  of  shore  protection  in  their  exposed  position  at  Fort 
McRee.  This  cost  enters  largely  into  the  expenditures  up  to  the  present 
time,  not  only  for  redredging  the  channel,  but  for  restoring  the  shore 
protection.  The  rate  of  silting  up  in  the  channel  appears  to  have  di- 
minished since  the  shore-line  has  been  held  by  the  works  at  Fort  McKee. 

Money  statement. 


July  1,  1885,  amount  available , |31,800  29 

July  1, 1886,  amount  expeuded  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1885 |29,024  28 

July  1,  1886,  outstanding  liabilities 330  00 

29, 354  28 

July  1,  1886,  amount  available 2,446  01 

Amount  appropriated  by  act  approved  August  5,  1886 20,000  00 

Amount  available  for  fiscal  year  ending  June  20,  1887 22, 446  01 


"  Amount  (estimated)  required  for  completion  of  existing  project 20, 000  00 

J  Amountthatcanbeprofitablyexpendedinfisoalyearenainff  June  30, 1888    20,000  00 
'^  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  18i66  and  1867. 


COMMERCIAL  STATISTICS. 

The  export  trade  of  this  barbor  is  principally  carried  on  in  vessels  of  large  capacity 
and  consequently  deep  draught,  the  principal  article  of  export  being  a  biUky  mate- 
rial, lumber  and  timber. 

Tlie  capacitv  of  these  vessels  sometimes  exceeds  1,800  tons ;  for  this  reason  a  con- 
siderable depth  of  water  over  the  bar  is  desirable. 

During  the  past  fiscal  year  there  were  entered  at  the  port  of  Pcnsacola  516  vessels, 
whose  aggregate  tonna(;e  was  319,407  tons.  There  were  cleared  525  vessels,  whose 
aggregate  tonnage  was  3*25,393  tons.  In  the  traffic  of  Pensacola  Harbor  112  steamers 
and  sailing  vessels  were  employed. 

There  were  exported  8,825  bales  of  cotton,  and  107,701,000  feet,  B.  M.,  of  lumber  and 
timber. 


Value  of  imports  and  exports. 


Direction. 

1886. 

1885. 

Bemarks. 

Valne  of  6XDorts  to  foreien  Dorts 

$2,184,068 
827,890 

$1,067,275 
800,685 

There  hM  been  a  large  in- 
OT^fliM   In    noMif.iHiiA    Im. 

"Vftln  A  of  «m>oi*t,fi  to  coftAtwIn^^  i>ortii Tr^.^T^ 

ports,  especially  of  fertiliz- 
ere  and  gnanoe. 

Total  valno  of  exDorts 

3,011,058      2,773,010 

"ValnA of  imiM>TtA  Arom  foreiim  Dorta  ........... 

169,237 

n 

0,012 
536,682 

"Vfilnfi  of  imnortiii  from  coaiitwiAft  T>ortii. .  ^ , . .  ^  r  - 

TntAil  Tftlnft of  imnortR 

150,237          546,004 

TotAil  Tftlno  of  imports  ^nd  6Xi>ort4 - 

3, 171, 105 

8,820,504 

No  record. 
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Otutom-hause  receijpU, 


IDwcriptloii. 


DntieB  on  import* 

Tonnage  t«x 

Marine  bocpital  t«x 

Fines,  penaiiiea,  and  forfeitures 

Inspection  of  steam  vessels 

ImmiKrant  ftand 

Oi&cialfees 

Hiscellaneons 


Total 


18M. 


$5.809  41 

13,505  46 

884 


190  00 

16  00 

8,U7  68 


22,283  80 


188Sl 


$9,8U95 

8.846  15 

588C 

202  78 

110  00 

19  50 

2,746  80 

9S080 

22;  835  79 


APPENDIX  P. 


IMPROVEMENT  OF  THE  HARBOR  OF  MOBILE ;  OF  WARRIOR,  TOMBIGBEE, 
AND  BLACK  WARRIOR  RIVERS,  ALABAMA,  AND  OF  CERTAIN  RIVERS  IN 
MISSISSIPPI— IMPR0VI?:MENT  OF  CHANNEL  TO  BILOXI  BAY,  AND  OP 
HORN  ISLAND  PASS. 


REPORT  OF  MAJOR  A.  N,  VAMRELL,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Mobile  Harbor,  Alabama. 

(Warrior  River,  Alabama. 
Tomblgbee  River,  from  Fulton  to  Vi- 
enna. 
Tombifi^bee  River,  below  Vienna. 

3.  Black  Warrior  River,  from  Tuscaloosa 

to  DanioPs  Creek,  Alabama. 

4.  Old  Town  Creek,  Mississippi. 

5.  Noznboe  River,  Mississippi. 


6.  Pascagoula  River,  Mississippi. 

7.  Harbor  at  Biloxi  Bay,  Mississippi. 

8.  Horn  Island  Pass,  Mississippi. 

9.  Pearl  River,  Mississippi,  below  Jack- 

son. 

10.  Pearl  River,  Mississippi,  from  Jack- 

son to  Carthasre. 

11.  Pearl    River,    Mississippi,   between 

Edinburg  and  Cartbage. 


EXAMINATIONS  AND  SURVEYS. 

12.  Pascagoula  River,  Mississippi,  from  the  mills  at  Moss  Point  down  to  the  anchorage 

in  the  bay,  wim  a  view  to  securing  a  uniform  depth  of  12  feet  of  water. 

13.  Waoissa  River,  Florida. 


United  States  Engineer  Opfice, 

Mobile^  Ala. J  August  6, 1886. 

Sib:  1  have  the  honor  to  forward  herewith  aDnnal  reports  for  fiscal 
year  ending  Jnne  30, 1886,  for  the  works  of  improvement  under  my 
charge. 

Very  respectfully,  your  obedient  servant, 

A.  Is.  Dambell, 
Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


P  I. 

IMPROVEMENT  OF  THE  HARBOR  AT  MOBILE,  ALABAMA. 

The  improvement  of  the  channel  of  the  harbor  at  Mobile,  Ala.,  was 
begun  by  the  General  Government  in  1827,  the  depth  of  water  then 
being  5J  feet  through  Choctaw  Pass  and  8  feet  on  Dog  Eiver  Bar. 
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The  appropriations  from  1827  to  1857  were  as  follows : 

By  act  of  Congress  May  20, 1826 $10,000  00 

By  act  of  Congress  March  2,  1829 20,000  00 

By  act  of  CoDgress  June  23,  1834 10,000  CO 

By  act  of  Congress  March  3, 1835 17,997  &f 

By  act  of  Congress  March  3,1837 50,000  tO 

By  act  of  Congress  July  7,  1838 50,000  00 

By  dct  of  Congress  August  30,  1852 50,000  00 

$217,997  00 
By  act  of  Congress  March  3,  1857,  relief  claim 20,833  (^ 

Total §228,830  68 

The  result  obtaiued  was  a  channel  10  feet  deep  and  200  .feet  wide 
through  the  pass  and  the  same  depth  with  an  unknown  width  over  the 
bar.  In  1860  the  channel  through  the  pass  iras  found  to  have  shoaled 
to  7i  feet,  the  depth  of  water  on  the  bar  remaining  the  same. 

No  further  improvement  was  attempted  until  1870. 

From  1870  to  1875  the  following  amounts  were  appropriated  for  tbe 
purpose  of  obtaining  a  depth  of  13  feet : 

By  act  of  Congress  July  11,  1870 $5O,00D 

By  act  of  Congress  March  3,  1871 50,000 

By  act  of  Congress  June  10, 1872 75,000 

By  act  of  Congress  March  3,  1873 100,000 

By  act  of  Congress  June  23.  1874 100,000 

By  act  of  Congress  March  3,  1875 26.000 

Total , 401,000 

This  amount  was  expended  in  dredging  a  channel  13  feet  deep  and 
300  feet  wide  from  the  mouth  of  the  Mobile  Eiver  through  **  Choctaw 
Pass,"  and  in  deepening  and  extending  that  through  "  Dog  River  Bar"  to 
the  13-foot  curve  in  the  bay.  The  work  was  completed,  in  September, 
1876,  and  the  channel  remained  practically  as  it  was  dredged  until  tbe 
commencement  of  the  present  project,  February  19, 1881. 

In  1878  a  survey  was  directed  to  be  made  in  order  to  determiDe 
whether  the  existing  channel  could  be  improved  to  a  depth  of  22  feeU 
and  for  this  purpose  Congress,  by  act  of  June  18,  1878,  appropriatttl 
the  sum  of  $10,000. 

The  survey  was  made  and  a  report  was  submitted  to  the  Chief  of  En- 
gineers suggesting  several  plans  of  improvement.  In  March,  1880,  it 
was  finally  decided  to  continue  the  former  improvement  by  dredging  to 
a  depth  of  17  feet  with  a  uniform  width  of  200  feet  from  the  17-foot 
curve  in  Mobile  Eiver  to  the  curve  of  the  same  depth  in  the  lower  bat, 
the  estimated  cost  being  $820,000. 

From  1878  to  June  30, 1885,  the  following  amounts  have  been  appro- 
priated: 


By  act  of  Congress  June  18, 1878  (survey) $10, 

By  act  of  Congress  March  3,  1879 100, 0D& 

By  act  of  Congress  June  14, 1880 I'^OOJ^ 

By  act  of  Congress  March  3, 1881 100, 0a> 

By  act  of  Congress  August  2, 1882 125,0C0 

By  act  ol  Congress  July  5,  1884  200,0(» 

Total 660, 00» 

Under  authority  of  the  act  of  March  3, 1879,  bids  for  dredging  were 
called  for  and  opened  May  20, 1880,  but  all,  being  considered  too  higb^ 
were  rejected  and  the  work  readvertised.  In  the  mean  time,  June  H 
1880,  Congress  appropriated  an  additional  amount  of  $125,000,  aid  tbe 
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contract  for  the  total  amouDt  of  $225,000  was  awarded  to  George  C. 
Fobes  &  Co.,  of  Baltimore,  Md.,  at  12.3  cents  per  cubic  yard,  the  lowest 
bid  under  the  previous  call  being  24.9  cents. 

The  contractors  commenced  work  February  19, 1881,  and  completed 
their  contract  November  9, 1882,  removing,  in  accordance  with  the  terms 
of  the  contract,  1,610,804  cubic  yards.  The  sum  of  $100,000  was  further 
appropriated  March  3, 1881,  and  the  contract  awarded  to  G.  L.  Long, 
of  Mobile,  Ala.,  at  11.7  cents  per  cubic  yard.  He  commenced  work  on 
March  21,  1882,  and  finished  January  24,  1884,  the  contractor  having 
removed  724,730  cubic  yards. 

On  August  2,  1882,  the  sum  of  $125,000  was  appropriated,  and  the 
contract  awarded  to  E.  Moore,  of  Mobile,  Ala.,  at  12.3  cents  per  cubic 
yard.  The  work  was  begun  January  24, 1883,  and  finished  February  9, 
1884,  the  contractor  having  removed  888,093  cubic  yards. 

Congress,  by  act  of  July  5, 1884,  appropriated  the  sum  of  $200,000  to 
continue  the  improvement,  and  the  contract  was  awarded  to  Mr.  Tobias 
Burke,  of  Mobile,  Ala.,  at  9  cents  per  cubic  yard.  The  work  was  com- 
menced September  19,  1884,  and  finished  June  15, 1886, 1,920,438  cubic 
yards  being  removed  under  this  contract. 

Ko  further  appropriation  having  been  made,  and  the  funds  available 
exhausted,  work  on  the  improvement  was  suspended  June  15, 188G. 

TOTAL  AMOUNT  OF  MATERIAL  BEMOVKD  FROM  TUB  CHANNEL  UNDER  PRESENT  PROJ- 
ECT FROM  FEBRUARY  19,   1881,   TO  JUNE  15,   1886. 

Cubic  yards. 

Under  contract  with  George  C.  Fobes  &  Co 1,610,804 

Under  contract  with  G.  L.  Long 7^,730 

Under  contract  with  R.Moore 888,093 

Under  contract  with  Tobias  Burke 1,920,438 

Total 5,144.065 

The  progress  of  the  improvement  of  the  channel  from  Mobile  to  the 
anchorage  in  the  lower  bay  during  the  fiscal  year  ending  June  30, 1880, 
was  as  follows : 

First.  Total  number  of  cubic  yards  of  material  removed,  623,597. 
^  Second.  .Cut  Ko.  5  was  dredged  from  a  point  2,266  feet  south  of  clus- 
ter of  piles  No.  35  to  Cluster  Ko.  38,  a  distance  of  6,074  feet,  and  from  a 
point  1,112  feet  south  of  Cluster  No.  40  to  600  feet  south  of  Cluster  No. 
50,  or  to  the  curve  of  17-foot  depth  in  the  lower  bay,  a  distance  of  27,318 
feet,  thus  completing  this  cut  from  the  elbow  at  the  Fowl  River  Light 
to  the  southern  entrance,  a  distance  of  10  miles. 

Tliird.  Cut  No.  4  was  extended  south  from  a  f)oint  1,250  feet  below  the 
upper  gap  of  obstructions  to  a  point  5,287  feet  below  the  lower  gap  of 
obstructions,  a  distance  of  9,753  feet,  also  from  Cluster  No.  30  to  Cluster 
No.  31,  on  the  Fowl  River  Reefs,  a  distance  of  1,847  feet,  making  a  total 
length  of  11,600  feet  =  2^^  miles. 

Fourth.  Several  portions  of  the  channel  were  redredged,  as  follows: 

Cut  yo.  2,  Clusters  30,  31,  Fowl  River  Reefs,  a  distance  of  1,847  feet, 
and  15,268  cubic  yard  removed. 

Cut  No.  3,  owDog  River  Bar,  between  Pile  No.  10  and  Cluster  No.  7, 
a  distance  of  6,212  feet,  and  46,590  cubic  yards  removed. 

Cut  No.  5,  from  Cluster  No.  38  to  1,112  feet  south  of  Cluster  No.  40,  a 
distance  of  6,568  feet,  and  60,739  cubic  yards  removed. 

In  the  mouth  of  Mobile  River  Cuts  No.  1,  2, 3,  and  4  were  redredged, 
and  the  aggregate  distance  of  the  four  cuts  equaled  4,470  feet,  and  num- 
ber of  cubic  yards  of  material  removed  was  24,969. 
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The  total  length  of  the  cuts  redredged  19,097  feet=:3.617  miles;  the 
total  number  of  cubic  yards  of  material  removed  146,666. 

From  surveys  made  during  the  years  1885  and  1886  the  condition  of 
the  channel  was  found  to  be  as  follows : 

First.  Commencing  at  the  18-foot  curve,  in  Mobile  Ei  ver,  the  course  of 
the  channel  bears  south  40°  69'  east  (true  course)  to  the  second  cluster 
of  piles,  located  near  the  end  of  the  Pinto  Island  Spit;  at  thisclostir 
the  direction  is  deflected  15o  2V  to  the  left,  and  bears  south  66^  26'  ea«t 
to  the  upper  gap  of  the  obstructions.  This  portion  of  tbe  channel  is 
what  is  known  as  ^^Choctaw  Pass,"  and  is  ^^  of  a  mile  in  len^h,  has  a 
central  depth  varying  from  18  feet  to  23  feet,  with  a  width  between  tbe 
top  of  the  slopes  of  200  feet.  It  was  dredged  19  feet  deep  and  145  feet 
wide.  The  character  of  the  material  is  a  mixture  of  sand  and  mnd,with 
a  top  layer  of  compact  sand  of  2^  feet  in  thickness. 

In  the  fall  of  1882  four  cuts  were  dredged,  with  total  width  of  145  feel 
and  depth  of  19  to  20  feet,  through  this  portion  of  the  channel,  and  everr 
subsequent  examination  showed  an  increased  width  and  depth  antil  the 
spring  of  1886,  when  one  of  the  greatest  freshets  known  in  the  histfirt 
of  the  State  occurred  in  the  rivers  above.  During  May,  1886,  an  exami- 
nation of  the  sand-bars  in  front  of  the  city  and  of  the  upper  portion  d 
the  channel  was  made,  and  the  depth  of  water  on  the  bars  was  found  to 
have  increased,  giving  a  continuous  IT^foot  channel  along  the  entiie 
city  front,  while  at  the  mouth  of  the  river  the  depth  was  diminished  to 
16^  feet  on  the  crest  and  an  average  length  of  1,112  feet. 

This  was  removed  during  May  and  June  of  the  present  fiscal  year,  re- 
storing the  channel  to  the  depth  and  width  obtained  by  dredging  in 
1882. 

Second.  At  the  upper  gap  of  the  obstructions  an  angle  of  34^  6^  to  tbe 
right  is  made,  the  channel  bearing  south  22^  20^  east  (true  course)  to» 
cluster  of  piles  (No.  2)  a  distance  of  993  feet.  This  portion  was  dredg»i 
during  1881  and  1882  to  a  width  of  246  feet  and  a  depth  of  18  to  19  feet 
An  examination  during  February,  1886,  shows  a  width  between  top  of 
slopes  of  300  feet  and  a  central  depth  of  20  to  21  feet.  The  material  is 
a  mixture  of  sand  and  mud  in  about  equal  proportions  and  easily  re- 
moved. 0 

Third.  At  Cluster  Ko.  2  the  course  of  the  channel  is  further  defied^ 
to  the  right  25^  58',  and  bears  south  3^  36'  west,  to  the  lower  gap  in  the 
obstructions,  a  distance  of  4,616  feet=i^  of  a  mile. 

This  i)ortion  was  dredged  to  a  width  of  106  feet  and  depth  of  l*Sto 
19  feet  in  1881  and  1882,  and  prior  to  the  removal  of  Cut  No.  4,  dor- 
ing  April,  1886,  had  a  ^idth  between  top  of  slopes  of  150  feet  Cut 
Ko.  4  increases  it  to  190  feet,  with  a  bottom  width  of  130  feet,  and  1^ 
to  19  feet  depth.    The  nature  of  material  still  as  above. 

Fourth.  At  the  lower  gap  the  direction  is  changed  11©  24'  to  tk 
right,  bearing  south  15Jo  west  to  cluster  of  piles  (No.  5)  at  the  north  e&d 
of  the  elbow,  on  Dog  Eiver  Bar,  a  distance  of  1.79  mUes.  From  tie 
lower  gap  to  1.2  miles  south.  Gut  No.  4  was  removed  during  Aj)ril  vA 
May  of  3  886,  giving  a  top  width  of  180  feet  and  central  depth  of  1^ 
to  19  feet,  and  for  the  remaining  ^  of  a  mile  the  top  width  i^  140  feet 
and  central  depth  of  17^  to  19  feet,  and  was  dredged  prior  to  18S. 
The  material  is  a  mixture  of  sand  and  mud,  the  proportion  of  sand  grad- 
ually getting  less,  until  about  a  mile  south  of  the  lower  gap  it  is  prac- 
tically free  of  it. 

Fifth.  At  Cluster  No.  5  the  direction  changes  10^  14'  to  the  left 
bearing  south  5^  west  to  Cluster  No.  6,  a  distance  of  -^  of  a  mile,  and 
forms  what  is  known  as  the  "Dog  Elver  Elbow." 
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The  experimental  cat  of  100  feet  width,  300  feet  length,  and  2li  feet 
depth,  recommended  by  the  Board  of  Engineers  in  their  report  of  Feb- 
ruary 28, 1880  (page  1065,  Part  II,  Report  of  the  Chief  of  Engineers, 
1880),  is  located  in  this  elbow,  and  was  dredged  as  recommended  in  Sep- 
tember, 1882.  It  was  examined  in  Febraary,  1884  ^  then  had  a  mini- 
mum central  depth  of  20  feet,  with  a  depth  of  17  feet  throughout  a 
width  of  125  feet.  In  May,  1885,  the  central  depth  was  from  18^  to  19^ 
feet,  with  a  depth  of  17  feet  for  125  feet  in  width.  In  January,  1886,  the 
central  depth  was  18^  to  19  feet  and  17  feet  for  110  feet  width,  and  165 
feet  between  top  of  slopes.  The  material  is  a  stiff  blue  mufi,  compara- 
tively free  from  sand  or  sediment. 

Sixth.  At  Cluster  No.  6  the  direction  again  deflected  to  the  left  1(P 
17',  bearing  south  5|  degrees  east  to  Cluster  No. 31,  a  distance  of  12.63 
miles.  The  nature  of  the  material  from  Cluster  No.  6  for  about  5^  miles 
is  stiff  blue  mud  then  for  a  half  of  a  mile,  or  between  Clusters  No.  11 
and  12,  the  stiff  mud  substratum  is  covered  by  a  layer  of  sand  from  0 
to  2^  feet  in  thickness;  from  Cluster  No.  12  to  No. 20, about  4  miles,  the 
material  is  entirely  free  of  sand.  At  Cluster  No.  20  commences  the  reefs 
of  Fowl  Eiver,  formed  of  rotten  oyster-shells  in  ridges,  and  extends  to 
cluster  No.  29,  about  4^  miles.  From  Cluster  No.  29  to  No.  31  the  material 
is  about  the  same  as  above  the  reefs.  From  Cluster  No.  6  to  No.  30,  a 
distance  of  12.28  miles,  three  cuts  have  been  removed,  17  to  18  feet  deep 
and  105  feet  wide.  The  distance  between  the  top  of  the  slopes  is  now 
about  140  feet,  with  central  depth  of  17J  to  18J  feet. 

From  Cluster  No.  30  to  No.  31,  a  distance  of  -^^  of  a  mile,  Cut  No.  2  was 
redredged  during  December,  1885,  and  Cut  No.  4  removed  during  Jan- 
uary, 1886,  for  the  purpose  of  giving  deep-draught  vessels  a  passing  point. 
The  top  width  is  about  200  feet,  with  a  bottom  width  of  170  feet,  18  feet 
deep. 

Seventh.  From  Cluster  No.  31  the  course  of  the  channel  is  deflected 
120  41/  to  the  right,  bearing  south  7^^  west  ( true  course)  a  distance  of  10 
miles  to  the  curve  of  17  feet  in  depth  in  the  lower  bay.  Cluster  No.  31  is 
at  what  is  known  as  the  "  Fowl  Eiver  Bend."  This  portion  of  the  chan- 
nel is  so  located  that  the  extreme  orthern  point  of  the  curve  of  22  feet 
may  be  reached  without  further  change  in  direction,  with  Sand  Island 
Light  in  range  of  central  line. 

Five  cuts  have  been  dredged  throughout  this  portion,  and  it  has  tfow 
a  central  depth  of  17 J  to  18i  feet,  with  a  top  width  of  200  feet.  The 
nature  of  the  material  from  Cluster  No.  31  is  a  blue  mud,  gradually  be- 
coming soft  to  Cluster  No.  45,  about  7^  miles,  where  it  offers  but  little 
resistance  to  vessels  of  Ifoot  greater  draught  than  depth  of  water  in 
channel.  The  natural  slope  being  very  flat,  and  lateral  currents,  ac- 
cording to  direction  of  the  wind,  being  at  times  very  strong,  consider- 
able shoaling  has  taken  place  in  this  portion,  and  will  continue  to  do  so 
until  a  sufScient  width  is  obtained. 


1188     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U,  8.  ARMY. 
Tabular  $tatement  of  condition  of  the  improvement,  June  30,  1886^ 


Locality. 


Initial  point  in  Mobile  River  to  upper  gap  of  obstractions. 
Upper  fcap  ot  obstmctioDS  to  Cluster  Ko.  2,  between  ob« 

structiona 

ClnaterKo.  2  to  lower  np  of  obstructions 

Lower  gap  of  obstructions  to  140  feet  south  of  Cluster  No.  4 
One  hundred  and  forty  feet  south  of  Cluster  Ka  4  to  Cluster 

Ka  30  (near  Fowl  Blver  Light) 

Cluster  No.  30  to  600  feet  south  of  Cluster  Na  50,  or  south 

entrance 

Total  length  of  channel 


Dredged,  1881-1886. 


to 


26.45 


JfOM. 

.72 

Feet 
145 

.10 

.i<7 

1.02 

245 
155 
145 

13.30 

105 

10.85 

185 

3 

p. 


F«it 
19.20 

18.10 
1&19 
18.10 

18.10 

18.19 


£xamica4iaa, 
1885-188& 


is 


200 

300 
190 
180 

140 

200 


s 


2a3 

2Ql» 

ia2» 
i&u 

1T|.18» 
17|m 


From  a  careful  examination  and  cross-sections  of  the  dredged  chan- 
nel made  during  the  year  ending  June  30, 188G,  the  amount  of  mat^ 
rial  estimated  to  ^e  removed  in  order  to  complete  the  improvement  of 
the  channel  of  Mobile  Bay,  as  at  present  projected,  viz,  200  feet  width 
and  17  feet  depth  at  mean  low  tide,  is  1,580,847  cubic  yards,  and  al- 
lowing one  foot  for  backfilling  the  amount  is  1,991,049  cubic  yards,  di^ 
tributed  as  follows : 


Locality. 


From  (he  18*fiiot  curve  in  Mobile  River  to  the  ^sp  in  the 
upper  obstructions 

From  gap  in  upper  obstructions  to  Cluster  Ko.  2 

From  Cluster  Ko.  2  to  gap  in  lower  obstructions 

From  sap  in  lower  obstructions  to  140  feet  south  of  Clus- 
ter Ko.  4 

From  140  feet  south  of  Cluster  Ko.  4  to  Cluster  Ko.  30 
on  Fowl  Rivor  Reefd 

From  Cluster  No.  30.  on  Fowl  River  Reefs,  to  Cluster  Ko. 
81,  at  Fowl  River  Elbow 

From  Cluster  No.  31,  at  Fowl  River  Elbow,  to  600  feet 
south  of  Cluster  Ko.  50,  at  the  curve  of  18  feet  in  lower 
bay 


Total 


Length  and  width 
to  be  dredged. 

Depth=17 
feet. 

Length. 

WidOi. 

Ou.yda. 
74,981 
16,829 
29,643 

MUss. 
.72 
.17 

.87 

Feet. 

100 

100 

60 

.85 

40 

33,487 

13.32 

75 

1,176,008 

.35 

40 

16,450 

0.G5 

30 

239,250 

25.03 

1,686,847 

Depth  le 
feet 


4I.S3 

41.16 

1.42i«» 
CO.  ST 

344. 9t 
l.»l,«i 


The  condition  of  the  channel  previous  to  the  commencement  of  the 
present  project  was  such  that  no  vessel  of  greater  draught  than  12  feec 
could  come  to  the  city,  but  all  such  anchored  in  the  lower  bay,  a  dis- 
tance of  28J  miles,  and  the  cargoes  were  lightered  or  rafted  to  and  from 
the  city  at  a  great  expense  and  frequently  at  considerable  loss  of  cargo 
and  time. 

The  channel  of  17  feet  depth  with  a  width  of  175  feet  was  opened  in 
October,  1882,  and  during  the  business  season  of  1882  and  1883  all  ves- 
sels entering  the  bay  came  up  to  the  wharves  of  the  port  and  there  dis- 
charged cargoes  or  ballast,  then  reloaded  with  full  cargoes,  or  to  a  deptu 
of  1^  feet,  and  in  some  cases  to  17  feet  and  17  ^feet,  but  owing  to  Ae 
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vessels  getting  out  on  tbe  slopes  of  the  cLannel,  thereby  pressing  mate- 
rial into  the  dredged  channel  and  also  causing  delay  to  other  vessels,  it 
was  deemed  best  to  limit  the  draught  to  16  feet  until  the  channel  was 
widened;  the  average  draught  therefore  during  1883, 1884,  and  1885,  was 
15J  feet.  The  width  being  increased  during  the  fiscal  year  ending  June 
30,  1886,  the  draught  of  all  vessels  partially  loaded  at  the  wharves  was 
between  15J  feet  and  17  feet,  the  average  being  16  feet,  and  in  all  cases 
passing  through  the  channel  without  delay. 

The  depth  of  17  feet  at  mean  low  tide  was  practically  demonstrated 
on  January  21, 1886^  by  the  safe  and  quiet  passage  down  the  dredged 
channel  of  the  British  steamship  Wandle.  The  draught  of  the  vessel 
at  anchor  was  16.3  feet,  the  reading  of  the  tide-gauges  called  for  15.8 
feet  in  the  channel,  and  the  vessel  with  a  full  cargo  of  4,137  bides  of 
cotton  (the  largest  cargo  of  cotton  ever  loaded  at  the  wharves)  passed 
down  without  any  delay  of  any  kind.  Again,  on  May  29, 1886,  the  Brit- 
ish bark  Prisciila,  partially  loaded  with  cotton,  drawing  full  17  feet  at 
anchor,  passed  down  on  an  ebb  tide,  and  when  about  half-way  down 
the  tide-gauges  read  1.1  foot  below  17  feet. 

During  the  winter  of  1885-'86  a  careful  survey  f  f  Mobile  River  from 
the  head  of  Spanish  Eiver  to  the  gap  in  the  upper  obstructions  was  made, 
for  the  purpose  of  establishing  wharf-lines  on  both  east  and  west  sides 
of  the  river.  The  improvement  so  far  as  it  has  progressed  has  given  very 
general  satisfaction.  The  amount  available  during  the  fiscal  year  end- 
ing June  30, 1887,  will  be  expended  in  completing  Cut  No.  4,  which  will 
give  a  channel  of  17  feet  depth  and  minimum  width  at  mean  low  tide  of 
186  feet,  from  the  wharves  of  the  port  to  the  lower  anchorage ;  also,  in 
dredging  Cut  No.  5,  from  the  17-foot  curve  in  Mobile  River  as  far  south 
as  the  funds  at  hand  will  permit. 

The  total  amount  that  has  been  expended  by  the  General  Government 
toward  increasing  the  depth  of  the  channel  of  Mobile  Harbor  from  12 
feet  to  17  feet  at  mean  low  tide  is  $660,000,  and  the  total  amoutit  since 
1827  expended  is  $1,289,830.38.  resulting  in  a  gain  of  depth  of  11^  feet, 
viz,  from  6J  feet  original  depth  in  Choctaw  Pass  to  a  depth  of  17  feet. 

The  immediate  benefits  to  be  derived  from  the  improvement  is  the  sav- 
ing of  lighterage  and  towage  of  cargoes  of  all  vessels  of  draught  exceed- 
ing 12  feet  to  and  from  the  city  a  distance  of  28^  miles ;  also,  the  far  great- 
er security  and  facility  in  discharging  and  loading  either  in  part  or  fully 
the  cargoes  at  the  wharves  of  the  city  of  Mobile. 

The  improTement  is  located  in  the  collection  district  of  Mobile,  Ala.  Mobile  is  the 
nearest  port  of  entry  and  is  situated  at  the  northern  entrance  of  the  dredged  channel 
26i  miles  from  the  southern  entrance  u>  the  same,  and  36  miles  from  the  onter  bar  buoy 
in  the  Gnlf  of  Mexico. 

Money  statement. 

July  1,  1885,  amount  available $75,840  61 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1885 74,927  83 

July  1,1886,  amount  available 912  78 

Amount  appropriated  by  act  approved  August  5,  1886 90,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 90,912  76 


'Amount  (estimated)  required  for  completion  of  existing  project 60,00U  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    80,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMM£BCIAL  STATISTICS. 


The  following  statistical  statement  for  the  years  18d5-'d6  was  famished  by  the  col- 
lector of  customs  of  this  port : 


Entrances. 

Clearsnces. 

Description. 

Jane  80. 1880. 

June  80, 1885. 

Jane  30, 1886. 

Jane  80, 188S. 

No. 

Tons. 

Crew. 

No. 

124 
87 
47 

208 

Tons. 

Crew. 

No. 

121 
45 
46 

Tons. 

Crew. 

No. 

138 
45 
38 

Tons. 

Ciw. 

^omfffii  ..••••«■•«•••• 

109 
64 
84 

107 

75.003 

24.600 

8,172 

1.468 
607 
252 

73.713 
11,128 
17.800 

1,458 
241 
830 

83,947 
16.816 
12.671 

1.670 
848 
853 

87.466 

8.187 

10.068 

1.744 

GoMtwise 

m 

A  mrrlcan 

m 

Total 

107.884 

2.227 

102.210 

2,020 

212 

112,834 

2,371 

210 

114.721 

SLac 

Imparts  and  exports. 


Description. 


Dnties  on  imports 

Tonnage  dues 

Hospital  collections 

Miscellaneous 

Total  collections . . . 
Bxports  to  foreign  ports. 
Imports  of  foreign  goods 


$18,814  73 

8.012  84 

786  60 

4.273  77 


27.787  04 

2.834,664  00 

69.433  00 


8.4»S 
1,471  SI 

i75 


mans 

8.015,0a* 

mo4f» 


Mobile  Cotton  Exchange  statistics. 


Articles. 


Cotton  receipts : 

Via  Alabama  River bsles.. 

Via  Tomblgee  River do..., 

Via  Warrior  Kiver do... 

Via  Mobile  and  Ohio  Bailroad do.... 

Via  Loaisville  and  Nashyille  Railroad do 

Coastwise  via  Pensacola.  Fla do 


Total  receipts 


Coffee  importations sacks.. 

Naval  stores: 

Rosin barrels.. 

Tarpentine do 

Tar , do... 

Pitch do... 

Salt  Importations : 

Imported  from  Liverpool  direct sacks.. 

Imported  fVom  Liverpool  indirect do.... 

Imported  from  VermUlion  Bay.  Louisiana do... 


1886-*S6. 


43.101 
62,228 
10.452 
81.350 
56,080 
10,427 


263.647 


24,830 

173.880 

88.851 

660 


19^088 


l884-*85. 


40,862 
47.880 
5.833 
70.664 
65.142 
10,658 


240.300 


27.878 

163.437 
37.487 


ISSS-lt 


8S^U4 
114,0 
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Articlea. 


PUhaod  oysters Tslne. 

Vegetables do... 

Wool pounds. 

AlsbamacoRl tons. 

PennnylyaniA  and  English  coal do... 

Bagging rolls. 

Cotton>ties bandies. 

Baoon casks. 

Floor barrels. 

H<dasses .*..do... 

Sogar honbeads. 

WUsky Toarrels. 

Pork do... 

Fertilisers sacks. 

Com do... 

Bran do... 

Hay bales. 

Tobaoco boxes. 


1886. 

1885. 

1884. 

$275,000 

$250,000 

$210,000 

$175,000 

$200,000 

$232,480 

450,000 

450,000 

840.000 

80,694 

80,810 

10,698 

1.519 

573 

891 

82,539 

20,039 

18,471 

100,786 

13,837 

49,686 

14,383 

7.856 

7,482 

115.069 

109.003 

100,079 

8,152 

4.447 

5,084 

8.053 

2,862 

8,926 

5.644 

6,204 

5,945 

1,064 

1,268 

2,489 

187,261 

88,103 

97,433 

831,102 

216.010 

870,417 

63,260 

47,491 

53,491 

43,125 

80.802 

40,881 

25,011 

18.280 

18.771 

188L 


$150,000 

$174,488 

825^786 

8,189 

2,701 

9,257 

42,315 

8.829 

90.018 

6,7p 

4,0135 

7,954 

1«874 

57,062 

845,307 

48,996 

27,49a 

17,404 


Comparative  statement  o/ekipmente  of  cotton  to  foreign  and  coastwise  ports. 


Dirafitioii. 

1885-'8S. 

1884-'85. 

1883-'84. 

1880-*8L 

Bales. 

Value. 

Bales. 

Value. 

Bales. 

Bales. 

Foreim  (bvTessel)..... 

47,421 

16,250 

199,976 

$3,116,766 
72.1, 125J 
8.898,932 

43.830 

25,559 

190,005 

$2,808,681 

1.846,958 

10,016,006 

67,637 

16,883 

186,991 

46,800 

Coastwise  (by  vessel) 

Interior  (by  sail) 

224,894 

Total, 

263,647 

11,738,828 

250,484 

13.671,545 

260,911 

271,260 

y umber  and  character  of  vessels  engaged  in  the  traffic  of  Mobile  Harbor j  Alabama. 


Description. 

1886. 

1885. 

1884. 

1681. 

Nnmber. 

Tonnage. 

Nnmber. 

Tonnage. 

K  amber. 

Tonnage. 

Number. 

Tonnage. 

Steamers 

Sloops 

4 
28 
70 
26 
24 
11 

546 

139 

1,311 

1,575 

1,509 

846 

4 

28 
70 
29 
24 
11 

558 

.         139 

1,311 

1,474 

1,509 

346 

4 
21 
59 
24 
21 
10 

491 

122 

1,139 

1,601 

1,875 

814 

4 

17 
24 
12 
31 

6 

877 
75 

Schooners 

843 

Togs 

Banmi 

1,181 

2,894 

170 

FisUng  smacks.... 

Total 

163 

6^426 

166 

5,837 

189 

4,942 

94 

5,540 
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Comparative  Btatenfyent  of  Umber ,  lumber ^  ^o.,  tikippod  by  veuel  to  foreign  and  eoaaUgiM 

porta. 


Description. 


Lumber: 

Foreign,  feet,  B.  IC . . . 
CoMtwlae,  feet,  B.  H. 


Total  feet,  KM 


timber: 

Foreign,  feet,  B.  H. . . 
CoMtwiae,  feet,  B.  IC . 


Totiafeet,B.lf. 


Shinglee: 

Foreign nnmber.. 

CoMtwiae do 

Total do.... 

8taTea: 

Foreign ...do.... 

Coaatwiae do 

Total do.... 


1888. 

1885. 

1881. 

Quantity. 

Yalne. 

Quantity. 

Value. 

Qnantitj. 

18,828,649 
5,885,914 

$209,278 
70,030 

15,388,808 
6,881,895 

$178,022 
75,197 

]].53i,2S{ 
9, 587.se 

24,464,468 

279,808 

22,270,708 

253,819 

21.118L8K 

86.416,064 
885,451 

889.878 
8,212 

87,443,672 

885^426 

20,326,e» 
ISLSe 

86,802,115 

343,090 

87,443,672 

885^426 

29,457.SS 

4M,950 
685,000 

2,238 
8.425 

686,800 
'  900,000 

1.545 
2,025 

a,  900.  Ml 

1,179,950 

5,658 

1,586,800 

3,570 

^<m,M 

92,460 
234,216 

10,468 

94,261 
150.000 

11,947 

91,  le 

826^635 

10,468 

244,261 

11.947 

91.46 

The  above  statement  was  made  ap  from  clearances  and  sach  shipment  by  vessels 
having  coasting  licenses  as  coold  be  obtained,  bnt  does  not  inclade  any  shipment  bj 
boats  or  railway  to  the  interior,  which  is  large. 


Number  of  vetseU  entering  and  clearing  at  ifoMIe,  Ala. 

1881-1882. 


Deacription. 


Steamahipa 

Ships 

Barka 

Brigs 

Schooners . . 


Total. 


In  port 
June  30. 


9 
8 


17 


Tonnage. 


8,632 
"*827' 


8,959 


Cleared. 


3 

18 

78 

23 

109 


Tonnage. 


1.514 
14,802 
51,642 

6,127 
22,675 


226 


96,760 


Cargoes. 


Foreign. 


In. 


1 
1 

4 

4 

24 


34 


Oot 


3 
12 
63 
10 
50 


188 


Coast- 
"Wise. 


In. 


1 
5 

7 
17 


80 


Out 


6 
13 
53 


72 


BaUaat. 


Foreign. 


In. 


1 

10 

64 

8 

9 


87 


Oat 


1 

T 


COBSt- 

wise. 


In. 


1 
1 

4 

9 

67 


Out 


82 


1 
> 


15 


1884-1885. 


Steamships . 

Ships 

Barks 

Brigs 

Schooners.. 


Total. 


1 
8 


14 


18 


1,135 
2,203 


8.015 


6,853 


4 

11 
118 

17 
142 


292 


2,076 
13,826 
79,061 

5.284 
29,944 


129,691 


18 

8 

49 


70 


11 

107 

16 

55 


189 


.1 

1 

52 


56 


8 


6 
'63* 


72 


12 
97 
12 
23 


144 


2 


7 

1 

82 


42 


S 

1 

S 


1885-1886. 


Steamships 

Ships..... 

1 
1 
3 

757 

Oil 

1,712 

18 

10 

95 

7 

147 

8,854 
21.440 
62,742 

il,  452 
30,709 

I 
1 
5 
1 
29 

37 

6 
1ft 
£9 

6 
54 

7 

11 

6 
19 
83 

4 
17 

129 

1 

5 

I 

Barks 

3 

2 

66 

78 

4 

1 

75 

4 

1 

Brigs 

1 

Schooners 

3 

451 

4 

24 
33 

14 

Total 

8 

3,831 

286 

125,697 

172 

01 

6 

^r: 
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f 
P   2. 

IMPROVEMENT  OF  WARRIOR   AND  TOMBIGBEE   RIVERS,  ALABAMA  AND 

MISSISSIPPI. 

WARRIOR  RIVER. 

The  examination  and  partial  survey  of  this  river  was  made  in  1874^ 
and  the  report  thereon  may  be  found  in  the  Eeport  of  the  Chief  of 
Engineers  for  1875,  Part  II,  page  16. 

In  its  original  condition  the  iriver  was  well  adapted  for  high-water 
navigation,  having  a  width  of  400  feet  at  Tuscaloosa,  gradually  reduc- 
ing to  150  feet  near  its  mouth. 

For  an  average  period  of  five  months,  during  the  winter  and  spring,, 
the  navigable  depth  ranged  from  10  to  40  feet,  and  the  chief  dif&culty 
experienced  was  from  overhanging  trees,  which  sometimes  carried  away 
the  chimneys  of  steamboats  and  damaged  their  upper  works.  Below  a 
10-foot  stage  snags  began  to  be  troublesome,  and  when,  as  summer  ap- 
proached, the  river  receded  to  a  stage  4  to  5  feet  above  low  water,  navi* 
gation  for  ail  practical  purposes  was  brought  to  a  close. 

The  obstructions  to  low-water  navigation,  rendering  it  impracticable^ 
were: 

First.  Ninety-four  bars  and  reefs  that  afforded  generally  a  ruling 
depth  of  18  to  30  inches,  only,  in  some  cases,  shoaling  to  12  inches. 

Second.  Numerous  snags  and  sunken  logs,  occurring  mainly  in  the 
narrow  bar  chutes,  but  frequently  met  with  in  the  reaches  also. 

Third.  Overhanging  trees  that,  besides  being  troublesome  in  high 
stages,  effectually  closed  narrow  chutes,  even  h^  they  been  otherwise 
navigable. 

The  improvement  of  the  Warrior  was  authorized  by  act  of  Congress 
of  March  3, 1875,  and  the  project  recommended  and  approved  was  to 
deepen  the  bars,  remove  the  snags,  &c.,  and  cut  down  the  overhanging 
timber  with  a  view  of  obtaining  for  small  boats  a  low- water  channel  80 
feet  in  width  by  4  feet  in  depth. 

The  estimated  cost  of  the  improvement  was  $151,103. 

The  work  was  commenced  in  1875,  and  has  been  prosecuted  annually 
for  an  average  period  of  four  months  in  each  year,  with  results  as  here- 
inafter given. 

WORK  FOR  THE  YEAR  ENDING  JUNE  30,   1886. 

There  being  but  about  $6,000  available  for  the  year's  work  only  a  small 
force  could  be  employed,  which  was  stationed  at  Buzzard's  Bar,  98  miles 
from  the  mouth  of  the  river. 
The  work  needed  here  was  to  slope  and  revet  a  caving  bank.  ' 
The  river  here  has  a  separate  high-water  and  low-water  channel. 
During  the  high  stages  the  main  current  is  over  the  bar,  and  the  sum- 
mer channel  being  in  quiet  water  fills  up.  As  the  water  falls  in  the 
spring,  there  comes  a  time  when,  before  the.  chute  scours  out,  the  water 
on  the  bar  becomes  shoal  and  for  a  brief  period  there  is  no  navigable 
channel,  although  the  river  is  at  a  good  boating  stage,  G  to  8  feet  above 
low  water.  Instances  of  this  kind  occur  elsewhere,  but  the  special 
difficulty  in  this  case  is  that  the  receding  bank  (which  has  lost  200 feet 
since  1874)  and  the  advancing  point  just  above  the  chute  have  made  a 
very  abrupt  turn  necessary  in  order  to  enter  the  chute,  and  the  case  is 
aggravated  as  the  bank  yields,  threatening  to  make  the  entrance  im- 
practicable for  tows,  if  it  is  not  already  so. 
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The  treatment  proposed  was  to  slope  and  revet  the  caving  bank  and 
afterwards  to  open  a  channel  through  the  bar,  allowing,  and  if  neces- 
sary assisting,  the  summer  chute  to  close  up  permanently. 

As  the  thorough  improvement  of  the  river  will  require  several  miles 
of  bank  revetment,  the  work  done  here  was  somewhat  experimental 
with  a  view  to  determine  if  a  cheap  method,  without  the  use  of  rock 
(not  generally  obtainable),  would  answer  the  purpose.  The  method 
tried  was  to  slope  the  bank  (slope  1^  or  2  horizontal  to  1  vert),  and  then 
to  cover  with  brush  1  foot  tbick,  laid  on  in  lapping  courses  like  shingles. 
Each  course  was  held  down  by  wires  secured  to  stout  pickets  driven 
at  8  feet  intervals  by  mauls,  to  a  depth  of  3  to  4  feet  The  wires  were 
stretched  horizontally  6  feet  apart.  After  standing  for  some  time  the 
pickets  were  again  driven  that  the  wires  might  press  the  brush  close  to 
the  bank. 

The  brushing  commenced  at  the  top  of  the  slope,  the  butts  of  each 
course  overlapping  the  tops  of  the  preceding  one,  the  object  being  to 
place  the  fine  brush  in  contact  with  the  bank  to  check  the  flow  of 
water  along  the  slope's  surface.  The  theory  assumed  was  that  the 
current  being  checked  by  the  rough  brush  surface  would  deposit  in 
sediment  upon  and  under  it,  forming  a  rich  nidus  from  which  would 
spring  a  natural  growth  that  in  a  few  years  would  give  a  live  and  per- 
manent brush  protection,  which  once  established,  the  decay  of  the  wired 
brush  would  be  of  no  consequence. 

The  cost  of  labor  in  sloping  and  revetting  was — 

For  slopiDg  banks 6.8  cents  per  square  yard. 

For  catting  and  boating  brash  (1  mile) 5.0  cents  per  sqoare  yard. 

Formaking  and  driving  pickets 1.6  cents  per  sqaare  yard. 

For  laying  and  wiring  brash 2.8  cents  per  sqaareyari 

Total 16.2  cents  per  square  yard. 

At  the  above  rates  the  cost  of  this  work,  with  banks,  as  in  this  case, 
25  to  30  feet  high,  would  be  about  $6,000  per  mile. 

With  a  suitable  force  and  equipment  (including  a  hydraulic  grader) 
the  cost  would  be  materially  reduced,  probably  to  $4,000  x^er  mUe. 

An  examination  of  the  above  work  in  May,  after  its  exposure  to  tbe 
winter  floods,  one  of  which  was  the  highest  known  since  1833,  indicated 
that  the  method  used  will  succeed  very  well  on  this  river.  Here  and 
there  the  brush  had  been  a  little  disturbed  (apparently  by  drift),  and  in 
one  place  it  had  been  stripped  from  the  bank  (which  was  uninjured^ 
however),  but  nineteen-twentieths  of  the  work  was  intact  and  had,  as 
hoped,  become  well  silted  up,  and  the  numerous  buds  and  sprouts  ap- 
pearing indicated  that  a  natural  growth  would  become  well  started  dar- 
ing the  coming  summer. 

Besides  the  work  above  mentioned,  250  logs  were  removed  from  the 
channel  between  Buzzard's  Bar  and  Jennings'  Ferry,  a  distance  of  38 
miles.  Work  closed  on  November  10  from  exhaustion  of  funds,  and  tbe 
boats  were  floated  down  to  Demopolis  to  lie  up. 

The  original  project  called  for  the  improvement  of  04  bars  and  re^ 
covering  an  aggregate  distance  of  14  miles  out  of  a  total  length  of  riva 
{Tuscaloosa  to  Demopolis)  of  140  miles.  Forty-nine  bars,  occupying  an 
Aggregate  length  of  4.64  miles,  have  been  worked  upon  during  tboee 
seasons  in  which  the  funds  available  were  sufficient  to  equip  and  em- 
ploy a  force  for  this  purpose. 

The  most  essential  work,  and  a  necessary  preliminary  to  bar  improve- 
ment, being  the  removal  of  snags  and  logs,  together  with  the  cutting  of 
overhanging  timber,  the  means  at  hand  have  been  every  year  largdy, 
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aud  in  some  seasons  wholly,  devoted  to  the  prosecution  of  this  work, 
which  has  proved  of  much  greater  magnitude  than  expected. 

The  original  estimate  of  snags  to  be  removed,  made  from  actual  count 
of  those  in  sight,  was  a  little  less  than  1,100,  while  up  to  this  time  over 
7,700  have  been  taken  out.  More  than  8,400  trees  have  also  been  cut 
from  the  banks.  The  work  of  removing  snags  aud  logs  has  been  re- 
peated several  times  over  a  great  part  of  the  river.  This  has  been 
made  necessary  from  the  obstructions  caused  by  the  trees  that  are 
every  year  thrown  into  the  river  by  land-slides  and  caving  banks.  It 
has  also  happened  in  many  cases  that  after  clearing  a  chute  from  logs, 
other  underlying  logs,  becoming  disengaged,  would  after  awhile  rise  at 
one  end  and  form  fresh  obstructions. 

The  cause  of  this  latter  class  of  obstructions  has  nearly  ceased  to 
operate,  but  those  of  the  others  mentioned  continue  to  act  and  will  do 
60  until  stability  shall  have  been  given  to  the  banks.  The  work  for 
this  purpose— sloping  and  revetting — was  not  originally  contemplated, 
but  the  necessity  for  it  has  become  apparent  not  only  to  keep  the  chan- 
nel free  from  snags,  but  to  give  permanency  to  the  improvements  made. 

It  is  thought  that  an  aggregate  length  of  4  to  5  miles  will  cover  the 
amount  of  bank  revetment  now  needed. 

The  bars  improved  include  all  those  that  originally  afforded  a  ruling 
depth  of  less  than  2  feet.  A  deepening  of  1  to  2  feet  has  been  effected 
from  scouring  alone,  induced  by  contraction  of  the  channel.  This  con- 
traction has  not  yet  been  made  less  than  100  feet,  and  in  most  cases 
125  feet 

In  order  to  accommodate  the  coal  tows  from  the  Upper  Warrior,  as 
explained  in  last  yearns  report,  these  widths  should  not  be  reduced.  In 
straight  reaches  a  channel  laid  along  the  bank  with  a  width  of  100  feet 
may  suffice,  but  in  bends  and  crossings  the  limit  should  not  be  less  than 
125  feet. 

The  improvements  thus  far  made  have  lowered  the  navigable  stage 
fully  3  feet  This  was  demonstrated  practically  last  fall  by  a  steamer 
which  made  the  trip  to  Tuscaloosa  and  returned  with  600  bales  of  cot- 
ton on  a  stage  hardly  2  feet  above  low  water,  the  boat  drawing  at  the 
time  4^  feet 

With  a  125-foot  channel  a  depth  of  4  feet  for  the  full  width  cannot  be 
maintained  on  a  low-water  stage.  For  small  light-draught  boats  this 
channel  can  be  made  navigable  at  all  times,  but  for  tows  requiring  5  to 
€  feet  for  the  whole  channel- width  a  stage  of  4  feet  above  low  water 
will  probably  be  needed. 

With  open  river  navigation,  improved  as  proposed,  it  is  expected  that 
the  river  will  afford  safe  and  easy  navigation  throughout  the  year, 
though  during  the  low-water  period  the  depth  afforded  will  be  sufficient 
only  for  light-draught  boats.  For  tows  drawing  5  to  G  feet^uninter- 
rupted  navigation  may  be  expected  for  six  months,  with  boating  stages 
occurring  irregularly  for  three  months  more. 

With  the  funds  available  for  expenditure  during  the  fiscal  year  end- 
ing June  30, 1887,  it  is  proposed  to  continue  the  work  of  bank  revet- 
ments, and  probably  complete  it  so  far  as  it  is  at  present  needed.  In 
connection  with  this  work  bar  improvements  and  snagging  will  be  car- 
ried on  to  such  an  extent  as  the  requirements  of  the  other  works  will 
permit. 

This  wOrk,  after  completion,  will  require  annual  revision,  for  some 
years  at  least,  at  a  cost  of  $8,000  yearly. 

The  commercial  advantages  expected  are — 

First  The  reduction  of  freight  rates,  in  consequence  of  competitioD 
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between  river  and  rail,  «imoaDting,  as  estimated  in  former  reporu,  t^> 
$50,000  annually  on  the  present  business  of  the  Warrior  Valiey. 

Second.  Doing  away  with  the  uncertainty,  irregularity,  and  in  great 
measure  the  risk  heretofore  attendant  upon  river  transportation,  and 
consequently  reducing  its  cost. 

Third.  The  utilization  of  the  river  as  a  channel  for  coal  trausi)orta- 
tion  to  the  Gulf. 

Money  statement. 

Jaly  1,  1885,  amount  available $6,831  fl 

Jaly  1,  1886y  amount  esx)ended  during  fiscal  year,  exclusive  of  liabUities 
outstanding  July  1,  1886 6,316  84 

July  1,  1886,  amount  available 514  97 

Amount  appropriated  by  act  approved  August  5,  1886 18, 750  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 19, 264  97 

{Amount  (estimated)  required  for  completion  of  existing  project 34, 714  & 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1888    34, 714  & 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  8TAT18TIC8. 

The  business  done  on  the  Warrior  and  Tombigbee  rivers  during  the  fiscal  year  end- 
ing June  30, 1886,  as  far  as  could  be  ascertaineo,  was : 

Warrior  Biver,  Alabama. 

10,388  bales  of  cotton,  valued  at 9415,520 

20,000  sacks  of  cotton-seed,  valued  at 15,000 

General  merchandise  (up  freight) 280,000 

Total 710,580 

TOMBIGBEE  BIYEB. 

The  improvement  of  the  Tombigbee  in  Mississippi  was  anthorized  by 
act  of  March  3, 1873,  and  its  improvement  below  Golambas  by  act  of 
March  3, 1875.  Its  continuance  has  been  provided  for  by  appropriations 
made  for  the  Warrior  and  Tombigbee  jointly. 

The  act  of  July  5, 1884,  made  two  divisions  of  the  Tombigbee,  viz, 
**  Fulton  to  Vienna"  and  "Below  Vienna.'^  This  distribution  is  accord- 
ingly observed  in  this  report. 

In  its  original  condition  the  river  was  navigated  throughout  the  year 
to  BliEiden  Springs,  the  ordinary  limit  of  tide-water,  143  miles  from  Mo- 
bile. During  low  water,  however,  boats  were  liable  to  detention  at  four 
bars,  whft'e  at  low  tide  the  depth  wa^  sometimes  reduced  to  2  feet. 
Moreover  snags  were  troublesome,  and  at  some  points  dangerous,  so 
that  they  could  be  passed  only  in  daylight. 

From  Bladen  to  Demopolis,  243  miles  from  Mobile,  low- water  naviga- 
tion was  difficult  both  from  bars  on  which  the  boats  grounded,  and  from 
snags  and  sunken  logs.  At  times  only  18  inches  could  be  found  on  some 
of  the  bars,  and  then  the  boats  turned  back  at  Bladen. 

From  Demopolis  to  Columbus,  416  miles  from  Mobile,  there  were  nu- 
merous bars  affording  only  12  to  18  inches  at  low  water,  and  the  channel 
throughout  was  much  obstructed  by  snags.  Overhanging  trees  were 
troublesome  on  all  stages  of  water,  and  often  inflicted  damage. 

Navigation  was  carried  on  only  in  the  winter  and  spring,  the  high- 
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^ater  season,  and  ceased  when  the  river  fell  to  a  stage  4  to  6  feet  above 
low  water. 

From  Colambus  to  Aberdeen,  481  miles  from  Mobile,  navigation  was 
•difficult  on  a  12-foot  stage;  to  Cotton  Gin  Port,  616  miles,  it  was  practi- 
cable for  barges  only,  and  to  Fulton,  593  miles,  there  was  no  naviga- 
tion at  all. 

The  project  adopted  for  improvement  was  to  open  a  low-water  chan- 
caunel  of  navigable  width  having  a  minimum  depth  of  4  feet  to  Demop- 
olis,  and  3  feet  thence  to  Columbus.  From  Columbus  to  Fulton  the 
river  was  to  be  cleared  of  snags  and  overhanging  trees  for  its  improve- 
ment during  the  boating  stages,  open  river  navigation  at  low  water  not 
being  considered  practicable.  The  estimated  cost  of  the  improvement 
T^as  $205,000. 

The  work  was  commenced  in  1873,  and  the  appropriation  of  $10,000 
«oou  exhausted.  It  was  not  resumed  until  August,  1878,  since  which 
time  it  has  continued  during  the  low-water  seasons  for  an  average  an- 
nual period  of  £ve  months. 

The  time  spent  upon  the  work  has  been  mainly  devoted  to  snagging 
^nd  bank-trimming,  which  are  essential  preliminaries  to  bar  improve- 
ment. A  considerable  amount  of  the  latter  work  has  also  been  done 
iluring  the  three  years  in  which  the  funds  available  allowed  the  employ, 
ment  of  a  force  for  that  purpose. 

The  work  for  the  year  ending  June  30, 1886,  was  limited  in  its  amount 
from  the  fact  that  only  $3,912.01  were  available  for  the  upper  division, 
and  $3,058.17  for  the  lower.  As  one  small  force  could  easily  work  out 
both  these  amounts  during  the  season,  the  snag-boat  ^^  Big  B  "  only  was 
-employed  for  the  work  on  both  divisions. 

For  the  maintenance  of  the  improvement  above  Columbus,  however, 
which  during  low  water  is  not  accessible  for  steamboats,  a  small  skiff 
party  was  engaged  for  a  month  in  August  and  September  in  working 
over  the  river  from  Fulton  to  Aberdeen,  11!^  miles,  in  which  fallen  trees 
and  slides  had  caused  obstructions. 

These  were  all  removed,  and  the  river  left  in  a  good  navigable  condi- 
tion on  a  4-foot  stage,  at  a  cost  of  about  $500. 

The  *'  Big  B"  worked  on  the  upper  division  from  Vienna  to  the  mouth 
of  Big  Creek,  5  miles  below  Pickensville,  a  distance  of  38  miles,  of  which 
5  miles  was  new  work;  587  logs  were  taken  out  and  174  trees  cut  along 
the  bank. 

Commencing,  then,  at  Vienna,  on  August  15,  the  "  Big  B^  worked 
downstream  for  250  miles,  removing  the  logs  and  obstructions  that  had 
developed  in  the  past  two  years.  Three  hundred  and  seventy -eight  logs 
were  taken  out  and  174  trees  cut.  A  wreck  at  the  mouth  of  Sucamo* 
chee,  which,  owing  to  a  shifting  of  the  channel,  had  lately  become  a 
difficult  obstacle  to  pass,  was  partially  removed,  leaving  the  channel 
clear.  On  the  20th  of  October  work  was  suspended  from  exhaustion  of 
funds,  and  the  "  Big  B  "  was  laid  up  in  Mobile. 

The  present  condition  of  the  river  is  as  follows: 

First.  From  Fulton  to  Vienna. — From  Fulton  to  Columbus,  177  miles, 
the  proposed  improvement  has  been  completed,  and  the  river  is  navi- 
gable down  to  a  stage  of  4  feet  above  low  water.  From  Columbus  to 
Vienna  the  river  is  navigable  on  a  2-foot  rise  for  boats  drawing  3  feet. 

All  of  the  river,  except  about  3  miles  near  Pickensville,  has  been  well 
cleared  of  logs,  of  which  4,280  have  been  taken  out.  Twenty  bars  that 
originally  afforded  a  depth  of  12  to  20  inches  have  been  improved  and 
the  deptii  increased  to  3  feet.  Five  of  these,  however,  have  partially 
shoaled  again  from  runbars  and  will  need  further  work.    Fifteen  bars 
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of  18  to  24  inches  depth  remain  unimproved,  and  prevent  low- water  nav- 
igation. 

Second.  Below  Vienna, — Four  thousand  one  hundred  and  fifty-two 
snags  and  logs  have  been  removed  and  the  banks  well  trimmed  of  over- 
hanging timber.  This  work,  together  with  the  bar  improvements  made, 
have  given  safe  navigation  with  3  feet  depth  at  ordinary  low  water  to 
Demopolis.  On  a  1-foot  rise  this  depth  can  be  carried  to  Earkpatrick^ 
260  miles,  and  on  a  2-foot  rise  to  Vienna.  Eight  bars  below  Demop- 
olis, having  originally  a  depth  of  18  to  28  inches,  have  been  improved 
and  a  depth  of  4  feet  obtained,  but  in  two  cases  the  gain  has  been  par- 
tially lost.    In  both  cases  the  depth  can  be  readily  restored. 

Between  Demopolis  and  Vienna  14  bars  have  been  improved,  on  11  of 
which  a  depth  of  3  feet  has  been  secured.  Fifteen  bars  below  Demopo- 
lis and  30  above  remain  to  be  improved  before  the  channel  will  have 
the  depth  designed  in  the  project.  Until  this  is  done  the  full  benefit  of 
the  improvements  made  will  not  be  felt.  The  railroad  bridge  at  Jones's 
Bluff  gives  a  difficult  and  unsafe  passage  for  descending  boats  in  con- 
sequence of  a  projecting  rock  bluff  above  the  bridge  which  closes  ooe 
draw-opening  and  tlirows  a  cross  current  through  the  other. 

It  is  proposed  to  use  the  funds  available  for  expenditure  during  tk 
year  ending  June  30, 1887,  above  Vienna  in  completing  the  snaggiof 
and  bank  trimming  over  the  unfinished  3  miles  below  PickensviUe,  aod 
afterwards  to  take  out  the  scattering  logs  that  have  accumulated  be- 
tween that  point  and  Columbus  during  the  past  2  or  3  years.  Bar  im- 
provements will  also  be  continued  so  far  as  the  means  afforded  wiil 
permit. 

Below  Vienna  it  is  proposed  to  complete  the  work  of  bar  improve- 
ment between  Mobile  and  Demopolis,  or  so  much  of  it  as  may  be  fonnd 
practicable. 

The  cost  of  the  annual  revision  of  the  work  for  the  maintenance  of 
the  improvement  is  estimated  at  $8,000. 

The  immediate  commercial  advantage  that  may  be  expected  upon  tbe 
completion  of  the  improvement  will  arise,  not  so  much  from  the  ii* 
creased  amount  of  business  douA  upon  the  river,  as  from  the  reductioi 
of  freight  charges  on  the  whole  traffic  of  the  Tombigbee  Valley.  When 
the  freight  tariff  shall  be  regulated  by  competition  between  rail  asd 
river,  maintained  perennially,  the  advantage  to  the  community  of  tltf 
improved  river  is  to  be  measured  by  the  amount  of  business  affectedly 
competition  rates,  and  this  will  be  all  the  trauportation  business  of  tbe 
Tombigbee  Valley,  whether  handled  by  river  or  rail. 

The  appropriations  for  this  improvement  have  been  made  for  tbe 
Warrior  and  Tombigbee  jointly  and  for  the  Tombigbee  above  Golumbos, 
as  follows : 

By  act  of  March  3, 1873 $10,  «• 

By  act  of  March  3, 1875 25,0« 

By  act  of  August  14,  1876 15,0(« 

By  act  of  Jane  18,  1878., 40.0W 

By  act  of  March  3, 1879 : 30,0» 

By  act  of  June  14, 1880 51.«« 

By  act  of  March  3, 1881 26,(W 

ByactofAugneta,  1882 3l,(X» 

By  act  of  July  5, 1884 37,001 

Total 265,0()« 
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Money  statement 

Tamhighee  River  from  Fulton  to  Vienna. 

July  1,1885.  amouDt  available |3,912  01 

July  1, 1886,  axnonnt  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1685 3,788  98 

July  1, 1886,  amount  available 123  03 

Amount  appropriated  by  act  approved  August  5, 1886 7,500  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 7, 623  03 


f  Amount  (estimated)  required  for  completion  of  existing  project 6, 000  00 

1 _ """ 

I    harbor  acts  of  1866  and  1867. 


J  Amount  that  can  be  profitably  expendedin  fiscal  yearending  June  30,1888     6, 000  00 
^1  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 


Tombighee  Eiver  Mow  Vienna, 

July  1, 1885,  amount  avaUable $3,058  17 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1885 2.341  47 

July  1, 1886,  amount  available 716  70 

Amount  appropriated  by  act  approved  August  5, 1886 11, 250  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 It,  966  70 

{Amount  (estimated)  required  for  completion  of  existing  project 12, 888  38 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1888    12, 888  38 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS,  TOMBIGBEE  RIVER. 

86,426  bales  of  cotton,  valued  at $2,557,040 

5,000,000  feet  timber,  valued  at 40,000 

25,000  barrels  rosin,  valued  at 50,000 

5,500  barrels  turpentine,  valued  at 82,500 

1,500  cords  stave  timber,  valued  at 10,000 

60,000  pipe  staves,  valued  at 7,200 

General  merchandise  (up  freight),  valued  at .^    2, 000, 000 

4,746,740 


P3. 

IMPROVEMENT  OF  BLACK  WARRIOR  RIVER,  ALABAMA,  FROM  TUSCA- 

LOOSA  TO  DANIEL'S  CREEK. 

The  survey  of  the  Black  Warrior  Eiver  .from  Tuscaloosa  to  Sipsey 
Fork  was  made  in  compliance  with  the  provisions  of  the  act  of  Congress 
approved  March  3, 1879,  in  the  fall  of  1879. 

The  report  is  contained  in  the  Report  of  tlfe  Chief  of  Engineers,  1881, 
Part  II,  page  1218. 

The  plan  of  improvement  recommended  was  by  the  use  of  locks  and 
dams,  at  an  estimated  cost  of  $1,200,000,  and  an  appropriation  of  $200,000 
was  asked  for  to  begin  the  work  with. 

The  river  is  at  present  navigable  at  high  water  only,  and  even  then 
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f^i&Cfemly  daogeroiM  to  pot  a  stop  to  all  conflierce  oo  the  river,  altlMmcJi 
\faa%t%  bare  been  freqneDtly  floated  down  to  Mobile  loaded  with  eotl 

The  river  and  harbor  aet  of  July  5, 18^  appropriated  #50,000  for  tbc 
iiDproreiDent  of  the  portion  of  this  river  from  Tnscalooea  to  DanieFi 
<Jreek,  a  section  embraced  in  the  sorvey. 

A  iMXTvey  UjT  tbe  parpo«e  of  locating  locks  and  dams  and  to  fannsh 
data  {(Tt  tbe  preparation  of  detailed  plans  and  estimates  was  ccMnmeneed 
\n  September,  18^,  and  report,  with  plans  and  estimates  based  thereoe 
providing  for  a  system  of  locks  with  movable  dams,  was  sobmitted  D^ 
vAtmher  19, 1885.  *  On  Jannarj  !!5, 1886,  a  Board  of  Engineer  Officers  wis 
r^dered  to  convene  to  consider  and  report  npon  tbe  project. 

Tbe  Board  met  at  Tascaloosa,  Ala.,  Febmary  10, 1880,  bnt  did  not 
approve  the  method,  and  recommended  tbe  improvement  to  be  pros- 
ecated  nnder  ordinary  slackwater  system,  with  locks  and  fixed  dams. 

Work  was  then  commenced  on  preparation  of  plans  and  estimates  for 
new  project,  which  bave  been  completed. 

Bboold  tbe  locations,  plans,  and  estimates  under  consideration  be  ap- 
proved, it  is  proposed  to  apply  tbe  balance  available  and  any  amooot 
tbat  may  be  appropriated  la  prosecating  tbe  work  in  accordance  witJi 
tbose  plans.  The  object  of  this  improvement  is  edpecially  for  the  trans- 
I>ortation,  in  barges,  of  coal  from  tbe  Warrior  coal-fields.  The  enor- 
imoas  qnantity  of  coal  in  tbe  conntry  tbrongh  which  this  river  flows,  and 
its  excellent  quality  and  accessibility,  prove  conclusively  the  importanee 
of  tbe  early  completion  of  this  improvement,  rendering  it  available  ftr 
the  use  of  tbe  General  Qovernment,  tbe  people  of  tbe  Gulf  States,  and 
the  steamers  of  all  nations  employed  in  tbe  commerce  of  the  Gulf. 

Money  statement 

July  1,  1885,  aiuount  avaiJable $47,022« 

July  1,  Ibi^,  amount  expended  during  fiscal  year,  ezclosive  of  liabilities 
outHtandlng  July  1, 1885 91996 

July  1,  1686,  amoant  available 46,102  01 

Amount  appropriated  by  act  approved  August  5, 1886 56,  ^01 

Amount  available  for  fiscal  year  ending  Juno  30, 1887 102, 352  0( 

C  Amount  (estimated)  required  for  completion  of  existing  project 463,854  W 

I  Amount  tbat  can  be  profitably  expended  in  fiscal  yearending  JuneSO,  1888  463, 854  ^ 
\  Hubmitted  In  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1H66  and  18G7. 


P4. 
IMPROVEMENT  OF  OLD  TOWN  CREEK.  MISSISSIPPI. 


The  oxaminatioa  of  tbis  stream  provided  for  by  the  provisions  of  sec 
tioa  3  of  the  river  and  barbor  act  of  March  3, 1881,  was  made  during 
the  month  of  October,  1881,  and  report  is  contained  in  Annual  Report 
ofChief  of  Engineers,  Ap[)endix  K  29,  1881. 

Tlie  condition  of  the  creek  when  examined  showed  that  the  obstruc- 
tions consisted  entirely*  in  accumulations  of  fallen  trees,  drift,  aixi 
overhanging  timber. 

There  were  no  shoals  or  rapids  in  the  stream,  and  no  artificial  ob- 
structions except  a  bridge  6  miles  below  City  Point. 

Prior  to  the  construct  ion  of  the  ^Mobile  and  Ohio  Bailroad,  boats  nm 
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to  Gamargo,  16  miles  from  the  moath,  and  in  1852  or  1853  a  steamer 
ascended  within  2  miles  of  City  Point. 

The  project  recommended  and  adopted  is  to  obtain  a  high- water  chan« 
nel  for  four  months  in  the  year,  say  from  December  lat  to  May  1st,  from 
the  month  of  the  creek  to  City  Point,  a  distance  of  30  miles,  the  object 
being  to  secure  the  opening  of  a  competing  route  for  the  transportatiou 
of  plantation  products  and  return  supplies. 

The  estimated  cost  is  $10,000.     The  river  and  harbor  act  of  August 

2.1882,  appropriated  83,000  for  this  improvement,  but  the  appropriation 
was  not  made  available  until  March  1, 1883. 

Owing  to  continued  high  water,  operations  were  not  begun  until  July 

2. 1883,  and  were  suspended,  on  account  of  near  exhaustion  of  funds, 
during  the  following  September. 

The  result  of  the  trork  was  such  as  to  permit  a  steamer  to  make  three 
trips  to  Gamargo,  bringing  out  800  bales  of  cotton  and  200  sacks  of  cot- 
ton-seed, carrying  on  her  trips  up  about  20  tons  of  supplies  and  farming 
implements.  About  500,000  feet  of  lumber  in  logs  were  floated  down  the 
stream  to  Columbus  and  Aberdeen. 

As  no  appropriation  has  been  made  since,  no  further  work  has  been 
done. 

It  is  proposed  to  use  any  sum  that  maybe  appropriated  in  the  future 
in  continuing  the  removal  of  obstructions  to  high-water  navigation ,  work- 
ing as  far  up  in  the  direction  of  City  Point  as  the  amount  available  will 
permit. 

The  benefits  to  commerce  that  would  ensue  from  the  completion  of 
this  improvement  will  be  the  opening  of  a  water-way  competing  with 
the  Mobile  and  Ohio  Eailroad,  thus  affording  directly  a  more  conveni- 
ent and  accessible  route  to  the  market,  thereby  materially  decreasing 
freight  charges  on  cotton  and  return  supplies,  as  well  as  indirectly  se- 
curing the  advantages  of  competition. 

It  is  estimated  that  about  34,000  bales  of  cotton  now  transported  by 
rail  will  naturally  seek  this  route  or  be  carried  by  rail  at  reduced  rates, 
and  that  a  saving  of  $1.50  per  bale  on  present  railroad  freights  would 
follow,  thus  securing  to  the  community  an  annual  saving  of  $50,000  and 
a  corresponding  reduction  on  return  supplies  of  80  per  cent,  on  value  of 
the  cotton. 

No  commercial  statistics  could  be  obtained  for  Old  Town  Greek,  but 
it  was  probably  the  same  as  reported  for  year  1883  and  1884. 

Money  statement 

(Amount  (estimated)  required  for  completion  of  existing  project $7, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  7, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1666  and  1867. 


P5. 

IMPROVEMENT  OP  NOXUBEE  RIVER,  MISSISSIPPL 

The  examination  of  this  river  provided  for  by  act  of  Congress  ap- 
proved March  3, 1879,  was  made  daring  the  month  of  March,  1880,  and 
extended  from  Macon,  Noxubee  Connty,  Mississippi,  to  its  month. 

Seport  is  contained  in  the  Annual  Report  of  the  Ohief  of  Engineers  for 
1880. 

76  E 
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The  conditioo  of  the  nver  when  examined  was  sach  that  daring  iH 
seasons  of  the  year,  and  at  all  stages  of  water,  navigation,  except  bj 
small  flat-boats,  was  practically  impossible. 

Steamboats,  prior  to  the  building  of  the  Mobile  and  Ohio  Bailrotd, 
plied  this  river  (1859).  After  the  construction  of  this  railroad  thebMti 
were  withdrawn.  The  river  banks  then  became  overgrown  with  timber, 
much  of  which  in  time  fell  or  slid  into  the  river  and  caused  the  fomtt- 
tion  of  a  number  of  shoals  and  bars. 

The  river  being  virtually  abandoned  for  the  purposes  of  navigatioOf 
the  planters  living  along  its  banks  assisted  in  obstructing  its  channel- 
way  by  building  a  number  offish-traps  and  mill-dams. 

The  chief  obstructions  to  navigation  consisted  in  the  immense  noB- 
ber  of  trees  overhanging  the  river  throughout  its  entire  length. 

At  the  time  of  the  examination  the  minimum  depth  of  the  river  wis 
found  to  be  (at  ordinary  low  water)  from  1}  to  2  feet,  and  the  average 
width  eo  feet. 

The  project  adopted  was  to  afford  a  navigable  channel  for  nine  months 
in  the  year,  from  its  mouth  to  the  town  of  Macon,  by  the  removal  of 
overhanging  timber  from  the  banks,  and  such  obstructions  to  navigation 
as  might  be  found  in  the  river. 

The  estimated  cost  was  $65,245.25. 

The  appropriations  made  for  the  improvement  are  as  follows : 

By  ftotof  Congress  approvedJane  14y  1880 1 |12,M 

By  ftot  of  Congress  approved  March  3,  1881 8,009 

By  act  of  Congress  passed  Ansust  2, 1882 10,00 

By  act  of  Congress  approved  July  5, 1884 7,SO0 

Total 37,50(1 

Work  on  this  improvement  was  commenced  during  the  low -water 
season  of  1880,  prosecuted  during  the  fiscal  year  ending  June  30,  IS^ 
and  June  30, 1882,  and  through  the  month  of  March,  18^,  when,  the  ap- 
propriation being  about  exhausted,  operations  were  suspended. 

Under  the  appropriation  of  $7,500  made  by  act  of  Gongress  approyoi 
July  5, 1884,  work  was  resumed  in  September,  1884,  and  continued  ra& 
January  12, 1885,  when  high  water  and  extremely  cold  weather  coo- 
pelled  a  suspension  of  work. 

On  May  23, 1885,  operations  were  again  resumed  and  continued  asd 
June  30, 1885,  and  through  the  present  fiscal  year  to  the  23d  of  Septeo- 
ber.  1885,  when  work  was  suspended  for  want  of  funds. 

Work  during  this  fiscal  year  was  commenced  at  a  point  12^  mile^ 
above  the  mouth,  and  the  ri\rer  cleared  to  a  point  27^  miles  above,  > 
distance  of  15  miles.  The  condition  of  the  improvement  at  the  end  of 
the  fiscal  year  is  a  partially-improved  channel  the  entire  distance  froD 
the  mouth  of  river  up  to  Macon,  and  wholly  from  Macon  to  a  point  2^ 
miles  below,  and  from  the  mouth  to  a  point  27^  miles  above,  giving > 
river  55 J  miles  wholly  and  36  miles  partially  improved. 

The  amount  of  work  done  during  the  fiscal  year  is  itemized  as  follows: 

Snags,  logs,  stnmps,  &o.,  removed 3,St3 

Trees  trimmed 27J 

Overhanging  limbs  cut 6(1 

Treescnt <$> 

Drifts  removed J 

Any  amount  that  might  be  made  available  in  the  future  would  be 
expended  in  completing  the  improvement  of  the  36  miles  now  only  par 
tially  improved  and  in  removing  the  snags  and  logs  that  have  accumib 
lated  in  that  portion  wholly  improved  since  work  was  suspended. 
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Od  completing  the  improvement  as  designed,  the  river  <iaring  high- 
-water  season  will  be  navigable  from  its  mouth  to  Macon,  thas  famish- 
ing a  new  and  cheaper  transportation  roate  for  the  planters  along  or 
adjacent  to  the  river  for  their  cotton  produce  and  supplies,  the  greater 
portion  of  which  is  now  hauled  over  heavy  prairie  roads  long  distances 
to  the  different  stations  on  the  Mobile  and  Ohio  Kailroad. 

The  work  is  not  susceptible  of  permanent  improvement,  and  will  re- 
quire an  annual  expenditure  of  at  least  $3,000  to  maintain  it  in  its  im- 
proved condition. 

The  reduction  in  freight  charges  od  cotton  and  produce  that  will  nat- 
urally follow  the  opening  of  this  river  for  navigation  is  estimated  at 
about  $20,000  per  annum. 

A  corresponding  decrease  in  the  freight  charges  will  also  be  felt  in  all 
lines  of  goods  and  merchandise  transported,  owing  to  the  discrimina- 
tion made  between  through  and  local  rates  by  railroads. 

The  shipments  over  the  river  may  possibly  be  also  increased  by  the  im- 
provement furnishing  the  means  of  supplying  coal  to  the  inhabitants 
living  near  the  river,  from  the  coal  fields  of  the  Sipsey  and  Warrior 
rivers. 

Commercial  statistics  have  been  written  for  to  Gainesville,  on  Noxu- 
bee Biver,  but  no  answer  has  been  received. 

Money  statement. 

July  1, 1885,  amount  ayailable $3,385  40 

July  1, 1886,  smoont  expended  during  fisoal  year,  exoloaive  of  liabilities 
outstanding  July  1, 1885 3,222  89 

July  1, 1886,  amount  available 162  51 

Amount  appropriated  by  act  approved  August  5,  1886 7,500  00 

JLmount  available  for  fiscal  year  ending  June  30, 1887 7,662  51 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 245  00 
Amount  tbat  can  be  profitably  ezpendedinfiscalyearending  JnneSO,  1888    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


P6. 
IMPROVEMENT  OF  PASCAGOULA  RIVER,  MISSISSIPPI. 

In  1873  a  plan  for  the  improvement  of  the  river  at  its  mouth  by 
dredging  a  channel  100  feet  wide  and  8  feet  deep  at  mean  low  water, 
with  jetties  on  each  side,  was  submitted  by  Lieut.  James  B.  Quiun, 
Oorps  of  Engineers,  but  owing  to  legal  complications  as  to  the  owner- 
ship of  what  was  then  known  as  the  '^Noyes  Canal,"  nothing  was  done 
under  the  plans  and  specifications  then  submitted. 

In  1878,  all  fear  of  legal  complications  having  been  removed,  an  ex- 
amination of  the  river  was  made  under  an  appropriation,  by  act  of  June 
18, 1878,  of  $10,000  for  the  improvement,  $1,500  being  allotted  for  the 
examination. 

The  plan  adopted  was  the  dredging  of  a  channel  200  feet  wide,  7  feet 
deep  at  mean  low  water,  through  the  bar  at  the  month  of  the  river,  and 
theremoval  of  snags  and  overhanging  trees  throughout  its  entire  length, 
at  an  estimated  cost  of  $53,800. 

At  the  commencement  of  the  work  there  were  from  3  feet  to  3}  feet 
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on  the  bar  at  mean  low  water,  and  the  river  was  mach  obstracted  bf 
snags,  logs,  and  overhanging  trees. 
The  following  appropriations  have  been  ma<le: 

By  act  of  Jnne  18,  1878  ($1,500  for  examinatioD) |10,0» 

By  act  of  March  3, 1879 14,0» 

By  act  of  June  14,  l^i^ 20,(» 

By  act  of  March  9,  ISHL 4,0» 

Byactof  Angn8t2, 1862 8,000 

By  act  of  Julys,  18cJ4 3,001 

Total 5d,0(» 

Dredging  operations,  under  contract  with  S.  N.  Kimball,  were  conh 
menced  July  18, 1880,  $8,500  of  the  first  appropriation  ($1,500  having 
bacn  used  on  the  survey),  and  the  whole  of  the  second  ($14,000)  beug 
available  for  this  purpose.  Funds  were  exhausted  in  January,  ISS^ 
and  work  suspended. 

Work  under  this  contract  gave  a  channel  through  the  bar  1  mile  io 
length,  75  feet  wide,  and  7  feet  deep. 

Under  the  appropriation  of  $20,000,  made  by  act  of  June  14, 188^ 
dredging  was  resumed,  W.  G.  Mitchell,  of  I^ew  Orleans,  La,,  being  the 
contractor,  in  March,  1881,  and  was  concluded  in  March,  1882.  Th0 
completed  the  adopted  project  so  far  as  related  to  the  improvement  of 
the  bar  at  the  mouth,  securing  a  channel  180  to  190  feet  wide,  7^  to  S 
feet  deep,  and  enabling  vessels  to  go  up  to  the  mills  at  Moss  Point  and 
load,  thus  saving  large  lighterage  bills  and  claims  for  demurrage.  (A 
shoaling  is  reported  to  have  taken  place  in  the  lower  end  of  the  dredgied 
channel  during  the  past  year.) 

During  the  spring  of  1882  a  log-boat,  with  steam  capstan,  was  bailtis 
Mobile,  towed  over  to  the  mouth  of  Pascagoula  Kiver,  and  in  Jaueof 
the  same  year  the  removal  of  snags,  logs,  and  overhanging  trees  wai 
commenced. 

At  the  close  of  the  fiscal  year  ending  June  30, 1883,  the  river  vii 
partially  improved  from  the  mouth  to  Dead  Lake,  a  distance  of  50  mUeSi 

The  improvement  during  the  fiscal  year  ending  June  30, 1884,  ooi- 
sisted  in  reworking  the  portion  of  the  river  already  partially  improved, 
and  resulted  in  securing  a  navigable  stream  for  vessels  drawing  6^  feet, 
from  the  light-hoqse  to  half  a  mile  above  Dead  Lake,  50^  miles. 

During  the  fiscal  year  ending  June  30, 1885, 73^  miles  of  the  river  in» 
worked,  15  miles  reworked  and  wholly  improved,  leaving  58^  miles  onlj 
partially  improved. 

Work  was  finally  suspended  on  December  23, 1884,  on  account  of  ex- 
haustion of  funds,  and  boats  and  property  placed  in  charge  of  a  watdt* 
man. 

The  result  of  this  work  up  to  the  30th  of  June,  1886,  has  been  to  se 
cure  a  navigable  channel  from  the  mouth  of  the  river  to  one-half  i^ 
above  ''Dead  Lake,"  50^  miles,  for  vessels  drawing  6^  feet,  and  to  tbe 
junction  of  the  Leaf  and  Ohickasaha  for  vessels  of  lighter  draught  dar- 
ing six  or  eight  months  of  the  year. 

It  is  proposed  to  expend  such  funds  as  may  be  appropriated  for  th« 
fiscal  year  ending  June  30, 1887,  in  continuing  the  work  of  improve* 
ment  as  heretofore  prosecuted,  removing  such  logs,  &c.,  from  the  river, 
from  Moss  Point  to  Dead  Lake,  as  may  have  lodged  during  the  suspai- 
sion  of  the  work,  and  reworking  that  portion  between  Dead  Lake  and 
the  junction  partially  improved  during  last  fiscal  year. 

Since  the  beginning  of  the  work  of  improvement  large  sales  of  Got- 
emment  and  State  lands  have  been  made  to  capitalists  adjacent  to  the 


APPENDIX  P — ^REPORT   OP  MAJOR  DAMRELL. 


1205 


river,  and  the  continuance  of  the  work  will  ofifer  farther  inducements 
for  investments  for  development  of  the  resources  of  this  richly-timbered 
section. 

This  improvement  will  not  be  permanent  in  its  character,  but  will  re- 
quire an  annual  appropriation  for  tiie  maintenance  of  its  improved  con- 
dition of  about  $2,500. 

The  improvement,  even  in  its  incomplete  state,  has  already  been  of 
freskt  benefit  to  the  country  depending  for  its  trade  upon  the  navigation 
>f  this  river. 

Money  statement 

Pasoagoula  Biver, 

Fnly  1, 1885,  amount  available 9569  16 

Fuly  1,  1«86,  amonnt  expended  daring  fiscal  year,  excluaiye  of  liabilities 
outstanding  July  1, 1885 455  79 

fuly  1,  1886,  amount  available 113  37 

Amount  appropriated  by  act  approved  August  5, 1886 25, 000  00 

Ijnount  available  for  fiscal  year  ending  June  30, 1887 25,113  00 


'  Amount  (estimated)  required  for  presorvation  of  improvement 2, 500  00 

Amounttnatcanbeprontabl^expendedinfiscalyearendingJune30,1888     2,500  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 


harbor  acts  of  1866  and  1867. 


Statistical  statement  of  commerce  of  the  port  of  Paacagoula,  MUa,,  for  fiscal  year  ending 

June  30, 1886. 


VesMlt. 

EntranoM. 

Clearances. 

Tons. 

No. 

• 
Tons 

ii^oreign 

68 
67 
29 

8S.719 
14.609 
5,918 

60 
81 
29 

86,825 

14,716 

6.265 

Coastwise 

!Lin«>iric^ii  ....*'*. *^TT..*^,.Tr*^Tr. .................... ...^      ,»    . 

Total 

154 

66,246 

170 

66,806 

^ees $1,185  51 

Duties  on  imports 7  20 

Tonnage  dues 1,648  71 

lospital  collections 105  00 

disc^llaneous 17  23 


Total  collections 2,963  65 

Sxports  to  foreign  ports |386,084  33 

[mportsof  foreign  goods 36  00 


P7. 

IMPEOVEMENT  OP  HARBOR  AT  BILOXI  BAY,  MISSISSIPPI. 

The  examination  of  this  roadstead,  provided  for  by  the  third  section 
>f  river  and  harbor  act  of  March  3, 1881,  was  made  during  the  months 
3f  Angast  and  September,  1881.  The  report  is  contained  in  the  Annual 
Report  of  Chief  of  Engineers,  1882,  Appendix  K  27. 
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The  examination  showed  that  between  the  roadstead  and  the  Bad^^ 
Bay  are  situated  a  series  of  mud  flats,  called  <^  Deer  Island  Flats,"  dis- 
tant aboat  1^  miles  east  of  Biloxi,  having  a  present  depth  of  4  feet 

The  improvement  understood  to  be  desired  was  to  secure  througli 
these  flats  a  channel  8  feet  deep.  The  estimated  cost  of  this  work  by 
dredging  was  $35,000.  An  appropriation  of  $5,000  for  the  improvement 
of  this  roadstead  was  made  by  act  of  Congress  passed  August  2, 1^ 

No  project  was  submitted,  the  amount  appropriated  being  deemed 
insufficient  for  an  economical  prosecution  of  the  work.  Authority  was 
therefore  obtained  under  date  of  September  25, 1882,  to  defer  all  action 
until  a  further  appropriation  was  made. 

The  river  and  harbor  act  of  July  5, 1884,  directed  that  the  balance  of 
the  money  heretofore  appropriated  for  the  roadstead,  now  on  hand,  be 
applied  to  the  deex)ening  of  the  channel  from  Mississippi  Sound  to  the 
wharves  of  Biloxi. 

The  examination  of  this  locality  was  made  during  the  months  of 
August  and  September,  1881,  and  report  is  contained  in  Annual  Bepoit 
Chief  of  Engineers,  1882,  Appendix  K  27. 

The  improvement  understood  to  be  desired  is  the  deepening  of  the 
channel  from  Mississippi  Sound  to  the  wharves  at  Biloxi,  from  4^  feet, 
the  least  depth  at  present,  to  8  feet  at  mean  low  water. 

The  improvement  can  be  accomplished  by  dredging,  and  a  channel 
160  feet  wide  and  8  feet  deep  at  mean  low  water  obtained  for  abool 
$56,000,  but  it  is  not  believed  that  it  would  be  permanent. 

Authority  was  obtained,  under  date  August  27, 1884,  to  hold  the  ap- 
propriation until  a  further  one  is  made  sufficient  to  permit  an  economi- 
cal prosecution  of  the  improvement  contemplated. 

No  work  has  been  attempted,  nor  is  any  proposed,  until  further  ap- 
propriations are  made. 

Such  sum  as  Congress  may  appropriate  for  expenditure  during  the 
fiscal  year  ending  June  30, 1887,  together  with  amount  now  on  hand, 
will  be  applied  to  deepening  the  channel  as  proposed  from  4^  to  8  feet 

The  increase  of  commerce  likely  to  ensue  from  the  completion  of  thi» 
improvement  would  be  impossible  to  estimate  at  present.  Commensal 
statistics  have  been  requested  from  the  collector  of  customs  at  Biloxi^ 
but  have  not  been  furnished. 

Money  statement 

July  1, 1885,  amount  SYsilable #    $4,968 ft 

July  1, 1886,  amonnt  sTsilsble 4,968  ft^ 

Amoont  appropriated  by  act  approved  Aagnat  6, 1886. 12;600  0^ 

Amonnt  available  for  fiscal  year  ending  June  30, 1887 17,488  ft 


L    harbor  acta  of  l8dS  and  1867. 


PS. 

IMPROVEMENT  OP  HORN  ISLAND  PASS,  MISSISSIPPL 

The  examination  of  this  locality  was  made  during  the  months  of 
August^  and  September^  1S81,  and  report  is  contained  in  Annual  Beport 
Chief  of  Engineers,  1882,  Appendix  K  28. 
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This  pa«s  is  the  nearest  outlet  to  sea  for  all  vessels  loading  at  Pas- 
cagoula,  Miss.,  and  the  object  desired  is  to  obtain  21  to  22  feet  depth 
through  this  pass  at  mean  low  water^  thus  enabling  vessels  drawing 
more  than  17  to  18  feet  to  complete  their  loads  near  Pascagoula,  saving 
the  cost  of  a  long,  expensive,  and  dangerous  tow,  25  miles  to  Ship 
Island,  Mississippi,  where  they  are  now  obliged  to  load. 

The  proposed  improvement  of  the  pass  would  allow  them  to  load 
within  9  miles  of  their  principal  source  of  supply. 

The  present  depth  of  the  pass  is  over  16^  feet  at  mean  low  water  (the 
exact  depth  is  unknown  as  it  is  deepening  constantly  and  no  recent 
soundings  have  been  made). 

The  improvement,  if  required,  ^an  be  made  by  dredging,  and  the  esti- 
mated cost  for  a  channel  100  feet  wide,  21  feet  deep,  was  $43,000  at  the 
time  of  the  examination. 

An  appropriation  of  $5,000  was  made  by  the  river  and  harbor  act  of 
July  5,  18S4,  for  the  improvement  of  this  pass. 

No  project  was  adopted  as  the  amount  was  deemed  inadequate  to  an 
economical  prosecution  of  the  work.  Authority  was  therefore  obtained 
to  hold  this  appropriation  until  one  sufficient  for  economical  work  has 
been  made. 

Nothing  has  therefore  been  done  during  the  present  fiscal  year,  nor 
will  anything  be  attempted  until  further  appropriations  are  made. 

It  is  probable  no  improvement  will  bo  needed  at  this  point,  owing  to 
the  increase  in  depth  from  natural  causes. 

Money  statement. 

July  1,1885, amoant  available $5,000  00 

Jaly  1,1886,  amount  avaUable « 5,000  00 


Statement  ofve$$eU  entered  and  cleared  through  Horn  Island  Paee  during  JliotU  year  ending 

June  30, 1886. 

NaUonaUty. 

Foreign 

▲menoAn 

Total ... 


IMPBOVEHENT.  OF  PEARL  RIVER,  MISSISSIPPI,  BELOW  JACKSON. 

The  original  project  for  improving  this  part  of  the  river  was  adopted 
in  1880,  the  object  being  to  obtain  a  navigable  channel  5  feet  deep,  at 
low  water,  from  Jackson  down  to  the  mouth  by  the  removal  of  snags, 
stumps,  roots,  and  sunken  trees,  and  the  clearing  of  the  banks  of  over- 
hanging trees,  at  an  estimated  cost  of  $95,9^  based  upon  the  report  of 
a  survey  made  under  direction  of  Gapt.  0.  w.  Howell,  Corps  of  Engi* 
neers,  by  Mr.  H.  0.  GoUins,  the  assistant  engineer  in  charge,  in  March 
and  April,  1879,  at  a.  stage  10  feet  above  low  water. 

Gongress,  by  act  approved  July  5, 1884,  included  the  bar  at  the  mouth 
of  the  river,  the  rough  estimate  of  the  cost  of  improvement  of  which  is 
$20,000. 
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The  following  appropriations  have  been  made: 

By  act  June  14, 1880 taO^OOD 

By  act  March  3.  1881 25.000 

By  act  August  6,  1882 15.000 

By  act  July  5, 1884 10,000 

Total 80.000 

After  due  advertisement  a  contract  was  entered  into  October  7, 1880» 
■with  S.  N.  Kimball  for  the  improvement  of  195  miles  of  the  river  firom 
Jackson  down. 

Owing  to  high  water  the  contractor  was  unable  to  complete  his  work 
within  the  time  specified,  January  1, 1862,  and  an  application  for  exten- 
sion of  time  to  January  1, 1883,  was  approved. 

Under  the  appropriation  of  $^5,000  made  by  act  of  March  3,  1881,  a 
project  for  the  expenditure  of  this  amount  was  submitted  and  approved 

After  due  advertisement  a  contract  was  entered  into  with  G.  A.  Meyers 
for  the  improvement  of  100  miles  more  of  the  river,  commencing  at  a 
I)oint  195  miles  below  Jackson,  the  end  of  Elimball's  work. 

On  July  27, 1882,  the  work  was  reported  finished,  but  an  inspection 
shpwed  that  it  was  not  in  accordance  with  specifications,  and  the  con- 
tractor resumed  work.    August  23, 1882,  the  work  was  accepted. 

Two  hundred  and  ninety-five  miles  of  this  part  of  the  river  were  some- 
what improved,  and  there  remained  from  15  to  20  miles  of  bad  river  near 
the  mouth  upon  which  no  work  had  been  done. 

Under  the  appropriation  of  $16,000,  made  by  act  of  August  2, 1882, 
the  amount  was  to  be  expended  under  the  sux)ervi6ion  of  the  United 
States  Engineer  Office  by  hired  labor. 

In  November,  1883,  the  work  was  for  various  reasons  suspended.  A 
watchman  was  placed  on  the  plant  to  take  care  of  the  property. 

The  work  accomplished  by  hir^d  labor  was  the  closure  of  twelve  run- 
out bayous  by  levees  and  piling,  the  cutting  of  120  snags,  ^nd  the  gird- 
ling of  700  trees  on  the  banks. 

Under  the  appropriation  of  $10,000  made  by  act  of  July  5, 1884,  the 
work  on  the  improvement  of  this  part  of  the  river  was  continued  bj 
hired  labor  till  September,  1884.  In  ae^iordance  with  instructions  from 
the  Chief  of  Engineers,  United  States  Army,  dated  Washington,  D.  C, 
July  8, 1884,  this  work  was  transferred  by  Maj.  Amos  Stickney,  Corps 
of  Engineers,  United  States  Army,  to  Maj.  A.  N.  Damrell,  Corps  of  En- 
gineers, United  States  Army. 

The  sum  of  $5,154.83  was  transferred  by  Major  Stickney. 

Ten  thousand  dollars  appropriated  by  act  of  Congress  approved  July 
5, 1884,  was  also  available,  making  a  total  on  hand  at  the  transfer  of 
$15,154.83. 

From  September  to  December  1, 1884,  operations  on  this  part  of  the 
river  were  suspended  and  a  watchman  was  employed. 

Work  was  again  commenced  December  1, 1884,  and  continued  when- 
ever the  stage  of  water  permitted  working  to  advantage,  June  30, 1885, 
at  which  time  the  condition  of  the  improvement  was  as  follows : 

Two  hundred  and  ninety-five  miles  of  this  river,  from  Jackson  down 
to  Poitevant's  Bluff,  had  been  partially  improved  by  contract ;  15  miles 
of  this  distance,  from  the  head  of  West  Pearl  down  to  lower  end  of 
Homes  Bayou,  had  been  reworked  by  hired  labor,  but  the  improvement 
had  not  been  completed. 

Daring  the  fiscal  year  ending  June  30, 1886,  operations  were  contin- 
ued from  June  30, 1885,  to  March,  1886.  The  work  consisted  in  widen- 
ing and  deepening  a  cut-off  three  fourths  of  a  mile  above  the  head  of 
West  Pearl,  removing  snags,  overhanging  timber,  and  log-jams,  and 
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.  partially  closing  8  sloughs  and  run-out  bayous  on  tbat  section  of  the 
river  from  the  head  of  West  Pearl  to  the  mouth  of  Homes  Bayou,  de- 
tailed as  follows : 

Knmber. 

Stumps  removed 717 

Boots  removed 1,271 

finsffs  removed 1,767 

SmiKen  logs  removed 1,130 

Sunken  trees  removed.. 846 

Cypress  knees  removed. 45 

Overhanging  trees  removed 8,382 

Cnbic  y^dsof  clay  and  sand  removed 2,752 

Banning  yards  of  cane  removed 7,838 

The  large  drift  of  logs  and  trees  that  was  placed  and  secured  across 
the  head  of  West  Pearl  during  the  last  fiscal  year  was  increased,  wil- 
lows were  planted,  and  seTeral  hundred  large  trees  were  felled  into  the 
river  below  the  drift,  so  as  to  lessen  the  current  and  cause  sand-bars 
to  form. 

Inarch  30, 1886,  operations  on  this  part  of  the  river  were  susx)ended 
and  the  derrick,  snag,  and  quarter  boats  were  carried  up  the  river  to 
Wakiah  Blufl;*  and  laid  up.  A  watchman  was  placed  in  charge  to  take 
care  of  the  property. 

The  condition  of  this  part  of  the  river  has  been  greatly  improved  by 
the  work  done,  particularly  Homes  Bayou,  which  before  the  improve- 
ment had  always  been  considered  the  worst  part  of  the  whole  river, 
steamboats  taking  from  six  to  eight  days  to  pass  through,  while  since 
the  improvement  they  go  through  in  four  hours.  The  river  below  Homes 
Bayou  to  the  mouth  has  not  been  improved. 

The  condition  of  the  cut-ofi*  near  the  head  of  West  Pearl  has  greatly 
changed  aud  improved  during  the  year.  It  is  widening  and  deepening. 
The  only  obstacle  that  seems  to  prevent  steamboats  from  using  it  dur- 
ing high  water  is  the  very  strong  current,  which  boats  are  unable  to 
stem,  it  can  be  reasonably  expected,  however,  that  when,  either  by 
washing  and  scouriug  or  by  additional  work,  this  cut-off  has  attained  a 
minimum  width  of,  say,  150  feet, and  the  same  depth  as  found  above  or 
below,  the  current  will  not  be  any  stronger  than  is  found  in  other  parts 
of  the  river. 

A  number  of  sand-bars  and  shoals  that  had  formed  within  the  last  six 
years  below  the  cut  off  are  now  deepening  on  account  of  the  increased 
volume  of  water  and  current  due  to  the  opening  of  the  cut-off  above. 
Nearly  all  the  jetties  and  dams  constructed  and  piles  driven  heretofore 
across  a  number  of  run-out  bayous,  between  the  head  of  West  Pearl, 
East  Pearl,  and  Homes  Bayou,  have  been  damaged. 

The  condition  of  the  river  above  the  cut-off  as  far  as  Jackson,  Miss., 
is  about  the  same  as  when  left  by  the  contractors,  and  can  be  navigated 
only  safely  on  a  6  or  7  foot  rise. 

The  benefits  derived  by  the  improvement  of  the  river  effected  up  to 
June  30,  1866,  are  as  follows: 

Gi-eater  security  to  navigation  between  New  Orleans,  La.,  and  Jack- 
son, Miss.,  and  reduced  freights  on  merchandise  and  produce. 

A  large  proportion  of  the  cotton,  merchandise,  &c.,  were  before  the 
improvement  hauled  from  Georgetown,  Columbia, Monticello,  and  other 
towns  and  settlements  located  on  the  river  to  the  nearest  railroad  sta- 
tion on  the  Illinois  Central  and  Northeastern  railroads,  a  distance  of 
from  20  to  40  miles. 

Freight  on  a  bale  of  cotton  shipped  in  this  way  to  New  Orleans,  La., 
was  $4.80;  a  barrel  of  flour  shipped  in  this  way  from  New  Orleans  to 
Columbia  oi:  Monticello,  $2. 
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Freight  on  a  bale  of  cotton  shipped  down  the  river  by  boats,  deliv- 
ered at  New  Orieans,  La.,  costs  now  $1.50;  a  barrel  of  flonr,  60  cents; 
other  freights  in  proportion. 

This  shows  there  is  a  very  large  reduction  and  saving  in  freights  by 
river  competition  by  the  improvement  of  the  river. 

It  is  proposed  to  apply  the  amoant  appropriated  for  the  next  year  to 
the  deepening  and  widening  of  the  cat-off  situated  near  the  bead  of 
West  Pearl  Eiver,  to  the  closing  effectually  of  Fan  Slough,  Parkert 
Bayou,  Twin  Bayou,  and  Little  Homes  Bayou,  and  the  improvement  of 
the  river  between  Homes  Bayou  and  the  mouth  and  that  part  of  the 
river  above  the  cut-off  near  the  head  of  West  Pearl,  towards  Jackson, 
Miss.,  so  as  to  obtain  a  2-foot  channel  at  low  water  as  far  up  as  the 
amount  available  will  permit. 

In  addition  to  the  improvement  of  the  river  proper,  the  increased  lum- 
ber trade  of  the  mills  situated  on  the  river,  particularly  that  of  Messrs. 
Poitevant  &  Favre,  at  Pearlington,  Miss.,  located  about  12  miles  above 
the  mouth  of  East  Pearl  Eiver,  demands  the  deepening  of  the  bar  at  the 
mouth  by  dredging. 

Vessels  of  7  feet  draught  of  water  can  be  loaded  at  the  mills  on  the 
river,  but  the  lumber  for  vessels  of  heavier  draught,  of  which  there  are  a 
large  number  loaded  at  the  mills,  must  now  be  lightered  and  towed  over 
the  bar,  which  not  only  causes  great  delay,  but  heavy  expenses. 

It  is  desired  by  m^l-owners  and  those  interested  in  the  lumber  busi- 
ness on  the  river  to  obtain  a  12-foot  channel  over  the  bar.  After  vessels 
cross  the  bar  there  is  sufficient  water  up  to  the  mills  to  load  down  to  12  feet. 

The  estimated  cost  of  dredging  a  channel  12  feet  deep  at  mean  low 
tide  over  the  bar  at  the  mouth  of  East  Pearl  Biver  is  $20,000. 

Owing  to  the  caving  in  of  banks  after  freshet«,  as  also  to  the  shiftiiig 
of  the  channel,  the  improvements  so  far  made  and  contemplated  will  not 
be  permanent. 

An  annual  appropriation  of  $5,000  would  be  sufficient  to  maintain  tbe 
river  in  the  condition  contemplated  by  the  plan  of  improvement. 

The  amount  asked  for  this  work  is  in  excess  of  the  original  estimate. 

The  reasons  are  as  follows: 

First.  The  survey  of  the  river  upon  which  the  original  estimate  was 
based  was  made  at  a  stage  10  feet  above  low  water.  The  result  was  ft 
decided  underestimate  of  the  amount  of  work  and  cost. 

Second.  A  large  portion  of  the  work  was  done  by  contract,  and  so 
done  by  the  contractors  as  to  require  reworking. 

Third.  The  obstructions  forming  each  year  of  snags,  sunken  logs,  and 
overhanging  trees  requiring  removal  were  not  included  in  the  original 
estimate,  but  are  included  up  to  date  in  the  proposed  modification  of  ex- 
isting project.    The  extent  of  the  anticipated  excess  is  $50,000. 

Money  statement 

July  1, 1885,  amonnt  avaihible .,.    $8, 380  Ot 

Jnly  1, 1686,  amount  expended  daring  fiBoal  year,  exclusive  of  liabilities 
outstanding  Joly  1, 1^ 8,378  56 

July  1, 1886,  amonnt  available 1  45 

Amonnt  appropriated  by  act  approved  Angnst  5, 1686 19,625  CO 

Amonnt  available  for  fiscal  year  ending  Jnne  30, 1887 13,686  45 

(Amonnt  (estimated)  required  for  completion  of  proposed  modification  of 
existincr  project 70,000  00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1888    50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


Number  of  vesBeU  entered,  cleared,  and  loaded,  Pearl  Biver,  Miaeiseippi, 


Chaisoter  of  Tesselt. 


8: 


Mm. 
Ufflu 


Brigs. 
Soboonen. 


Tottl. 


Amer* 
loan. 


2 
64 


67 


For- 
eign. 


8 


8 


Ton- 
nage. 


i,4oa 

600 

o,4oa 


12,000 


dumber  o/veseeU  employed  lightering  lumher/rom  Pearl  Biver,  IHeeieeippL 


Chaiaoter  of  TMsels. 

Ko. 

Toni. 

Btettmen ... 

18 
8 

260 

Sehoonen 

720 

240 

Ta^aI    _       . 

27 

1,210 

Statement  of  lumber  shipped  from  Pearl  Biver. 


Diieotlon. 


ffliippedto  exportation 
dealers 


Shipped  to 

Sbi^ed  to  foreign  and  ooastwiae 


Total. 


Snperfloial 
feet. 


20,287,967 

24,060,000 

0,226,820 


68,664,7«0 


ImporU  via  Pearl  Biver, 


Artieles. 


Time. 


HahogaDT  and  eedar. 

Sye-woooB,  *e 
emp .^ 


Total. 


1,600 
660 
260 
40O 

2,700 


Statement  of  veeeela  employed  on  Pearl  Biver  below  Jaekeon, 


Charaeter  of  Teasels. 
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Statement  of  staple  articles  transported  on  Pearl  Biver  below  Jaekson  to  and  from  Nes 

Orleans f  La,,  and  to  saw-mills  near  the  mouth. 


Artioles. 


DOWH-flTBBAM. 

Cotton baleo. 

Bioe iMnels. 

Boain  and  torpentine do... 

StKvem namber. 

Fire-wood ooida. 

Saw-logs number. 

UP-STBBAM. 

Feitflixen tons. 

Grain do.. 

Maohinery,  ice do.. 

General  mercbandiae.. do.. 


S.SN 

2,M 
8,SN 


111 


Statement  of  staple  articlen  transported  on  Pearl  Biver  helow  Jaekson  for  preceding  year, 

1884-1885. 


Ariiolei. 


HTmBbOi 


DOWH-flTBBAM. 

Cotton balee 

Bice barrels 

Staves namber 

Fire-wood oords 

Saw-logs number 

Square  timber cnbiofeet 

UP-flTBBAK. 

Fertilisers tons. 

Grain do... 

Maobinery,  &o do... 

General  merohandise a do... 

Total 


IN 
10,  M 

200,001 
50^001 


M 
291 
100 
SOI 


i.ia 


P   10. 

IMPROVEMENT  OP  PEARL  RIVER,  MISSISSIPPI,  FROM  JACKSON  TO  CAfr 

THAGE. 

An  examination  of  this  part  of  the  river  was  made  under  the  diieo 
tion  of  Capt.  0.  W.  Howell,  Corps  of  Engineers,  United  States  Army, 
in  1879. 

The  original  project  for  the  improvement  of  this  part  of  the 'river  cod- 
sisted  in  the  removal  of  snags,  logs,  and  overhanging  trees,  and  to  ^* 
ford  a  channel  of  navigation  5  feet  deep  at  a  low  stage  of  the  river  firom 
Jackson  to  Carthage,  a  distance  of  105  miles,  at  an  estimated  cost  of 
$21,000. 

This  amount  is  not  sufficient  to  clear  the  river  of  obstructions  so  as  to 
give  safe  navigation  during  a  low  stage  of  water. 

The  original  estimate  should  be  increased  $29,000. 

The  reason  for  the  increase  in  the  expenditure  over  the  original  esti- 
mate is  that  the  examination  was  made  at  a  high  stage  of  water,  when 
many  of  the  obstructions  could  not  be  seen,  and  the  estimates  were  based 
on  the  report  of  the  examination. 

The  following  appropriations  have  been  made : 

ByactMarch  3, 1879 16,000 

By  act  Jane  14,  1880 7  500 

By  act  March  3, 1881 2*500 

By  act  Angast  2, 1882 2,500 

Total 18,500 
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Under  the  appropriation  of  86,000  made  by  act  of  March  3, 1879,  a 
contract  was  entered  into  with  J.  S.  Hamilton,  November  20, 1879,  for 
the  improvement  of  this  part  of  the  river. 

Under  the  appropriation  of  $7,600,  made  by  act  of  June  14, 1880,  an- 
other contract  was  made  with  J.  S.  Hamilton  to  continue  the  work. 

Under  the  appropriation  of  $2,500,  made  by  act  of  March  3, 1881,  af- 
ter due  advertisements  no  bids  were  received,  and  the  amount  was 
allowed  to  stand  awaiting  further  appropriations  sufficient  to  warrant 
commencement  of  work. 

Uunder  the  appropriation  of  $2,500  made  by  act  of  August  2, 1882,  a 
project  was  submitted  August  17, 1882,  to  continue  the  work  by  hired 
labor,  which  was  approved. 

The  work  under  the  Hamilton  contract  did  not  prove  satisfactory, 
and  the  contracts  were  anhulled^September  22, 1^2. 

On  July  8, 1884,  the  work  was  in  accordance  with  instructions  from 
the  office  of  the  Ghief  of  Engineers,  United  States  Army,  transferred  by 
Maj.  Amos  Stickney,  Corps  of  Engineers,  United  States  Army,  to  Msg. 
A.  K.  Damrell,  Corps  of  Engineers,  United  States  Army,  and  the  im- 
provement was  carried  continuously  downstream  to  a  point  12  miles 
below  McFadden's  Ferry,  at  Carthage.  In  the  balance  of  the  river 
down  to  Jackson,  93  miles,  only  the  worst  and  most  dangerous  places 
were  partly  improved.    The  entire  distance  requires  working  over  again. 

In  January,  1885,  the  appropriation  being  exhausted,  the  derrick  and 
quarter-boats  were  carried  down-stream  to  Wakiah  Bluff,  the  boats 
and  machinery  overhauled,  and  the  boats  laid  up  to  be  used  on  the  im- 
provement of  the  river  below  Jackson. 

Before  the  improvement,  even  during  high  water,  steamers  could  not 
make  more  than  two  trips  a  month  between  Jackson  and  Carthage, 
while  since  the  improvement  boats  make  four  and  five  trips  a  month. 

The  condition  of  the  river  on  June  30, 1886,  was  as  follows :  12  miles 
from  Carthage  down-boats  of  3  feet  draught  of  water  can  navigate  with 
comparative  safety  at  a  stage  of  river  4  feet  above  ordinary  low  water. 

In  the  other  part  of  the  river,  down  to  Jackson,  boats  can  navigate  on 
a  6-foot  rise  above  ordinary  low  water. 

The  improvement  of  this  part  of  the  river  is  not  permanent,  but  will 
have  to  be  worked  over  again  from  time  to  time,  owing  to  the  caving  in 
of  banks  and  the  shifting  of  the  channel. 

No  work  was  done  on  this  part  of  the  river  during  the  fiscal  year 
ending  June  30, 1886. 

An  annual  expenditure  of  $2,400  would  maintain  the  river  in  the  con- 
dition contemplated  by  the  plan  of  improvement. 

An  there  was  only  one  steamer,  the  O.  B.  Singleton,  navigating  be- 
tween Jackson  and  Edinburg,  making  Carthage  only  a  way  landing, 
the  commercial  statistics  for  this  part  of  the  river  ai^e  the  same  as  for 
that  portion  between  Edinburg  and  Carthage.  They  have  been  asked 
for,  and  when  received  will  be  completed  and  forwarded  as  a  supple- 
mentary report. 

Money  statement 

Jaly  ly  1685,  amoant  available $52  40 

July  1,  1886,  amoant  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1885 52  40 

Amount  appropriated  by  act  approved  August  5,  1886 2, 250  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 2, 250  00 

{Amount  (estimated)  reouired  for  completion  of  existing  project 29, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1888  10. 000  OO 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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P  II. 

IMPROVEMENT  OF  PEARL  RIVER,  MISSISSIPPI,  BETWEEN  EDINBURG  AND 

CARTHAGE. 


\ 


A  survey  of  this  part  of  Pearl  River  was  made  under  direction  of 
Maj.  Amos  Stickney,  Corps  of  Engineers,  United  States  Army,  duriog 
the  month  of  November,  1883. 

The  original  project  for  the  improvement  of  this  part  of  the  river  is  to 
afford  a  high-water  channel  from  Edinburg  to  Oarthage,  a  distance  of 
24J  miles,  lor  six  or  eight  months  of  the  year,  at  an  estimated  cost  of 
413,464. 

There  is  no  navigable  channel  in  the  greater  portion  of  this  part  of 
the  river  during  low  water.  Although  high  banks  are  found  on  both 
sides  of  the  river,  yet  the  river  is  so  obstructed  by  fallen  trees,  snags, 
roots,  logs,  sand  and  mud  bars,  and  overhanging  trees,  that  navigation 
by  the  steamer  O.  B.  Singleton,  built  for  this  trade  in  1883,  was  odIj' 
possible  during  very  high  water. 

CTnder  an  allotment  of  $2,500,  made  by  act  of  July  5, 1884,  workoo 
this  part  of  the  river  was  commenced  at  Edinburg  on  the  17th  of  No- 
vember, 1884,  and  continued  until  the  23d  of  January,  1885,  when  the 
river  becoming  too  high  for  working  to  advantage,  operations  were  sas- 
pended. 

Nineteen  miles  of  this  part  of  the  river,  from  Edinburg  down,  wem 
partially  improved.  On  the  3d  of  September,  1885,  operations  were  re- 
sumed. Commencing  19  miles  below  Edinburg,  the  work  was  carried 
down  to  Carthage,  5f  miles.  Such  stumps,  roots,  logs,  and  trees  as 
were  found  most  in  the  way  were  removed  by  cutting  and  blastiDg. 
On  September  30, 1885,  the  appropriation  being  nearly  exhausted,  oper- 
ations were  suspended  and  the  plant  and  property  stored  at  Edinburg. 

The  method  of  improvement  is  the  removal  of  obstructions  from  tbe 
channel  and  clearing  of  the  banks  of  overhanging  trees  by  hired  labor 
and  purchase  of  material. 

The  amount  of  work  accomplished  on  this  part  of  the  river  during  the 
fiscal  year  ending  June  30, 1886,  is  as  follows : 

Knmber  of  stamps  blasted  and  removed 70 

Number  of  sunken  logs  and  trees  cut 100 

Number  of  overhanging  trees  removed 172 

A  large  amount  of  drift  and  brush  were  also  removed. 

Owing  to  the  continual  washing  of  banks,  causing  trees  to  fall  in,  the 
improvement  made  will  not  be  permanent.  It  is  estimated  that  an  an- 
nual expenditure  of  $500  will  maintain  the  river  in  the  condition  con- 
templated by  the  plan  of  improvement. 

Considerable  benefit  was  derived  from  the  work  so  far  done,  as  shown 
by  the  fact  that  before  the  improvement  the  time  consumed  by  the 
steamer  ascending  the  river  from  Carthage  to  Edinburg  averaged  six 
days,  while  after  the  partial  improvement  the  steamer  made  several 
trips  in  twelve  hours. 

The  condition  of  the  improvement  on  June  30, 1886,  was  sach  as  to 
allow  boats  of  3^  feet  draught  of  water  to  navigate  the  river  between 
Edinburg  and  Oarthage  with  comparative  safety  on  a  rise  of  8  feet  above 
low  water. 

Before  the  improvement,  most  of  the  produce  and  merchandise  had 
to  be  hauled  by  wagons  between  Edinburg  and  railroad  stations  a  dis- 
tance of  from  40  to  60  miles. 

The  reduction  and  saving  in  railroad  freights  by  river  comi>etitios 
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<Lae  to  improvement  is  considerable,  as  shown  by  tlie  following  exhibit : 
I<^ight  on  a  barrel  of  flonr  from  Mobile,  Meridian,  or  New  Orleans. 
deUvefed  at  Edinbnrg,  was,  before  the  improvement,  $2 ;  now  it  is  60 
cents.  The  sadng  in  freight  on  a  ton  of  fertilizer  is  $5,  on  a  bale  of 
cotton  $4.  It  is  estimated  that  the  aggregate  saving  in  freights  annu- 
ally to  the  farming  interests  of  the  county  adjoining  the  river,  due  to 
the  improvement,  will  not  fall  short  of  $30,000. 

Only  one  boat,  the  steamer  O.  B.  Singleton,  has  been  employed  on 
this  part  of  the  river  during  the  fiscal  year.  Her  dimensions  are,  length, 
95  feet;  tonnage,  110 ;  draught  of  water,  4}  feet. 

Money  statement 

^Folyl,  1885,  amoant  ftvailftble $389  61 

July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstandingjuly  1,1885 389  06 

July  1, 1886,  amount  available 55 

Amount  appropriated  by  act  approved  August  5, 1886 S,850  00 

Amount  avaUable  for  fiscal  year  ending  June  30, 1887 2,250  55 

(Amount  (estimated)  required  for  completion  of  existinff  proieot 10, 964  00 
Amounttnatoan beprofitablv expended infiscal7earen£ng June 30, 1888    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  8TATISTIC8. 

Improving  Pearl  Biver,  Mi$9iaHppif  between  BditUmrg  and  Carthage,  during  the  fieoal  year 

ending  June  30, 1886. 


Artidet. 


Nuiber. 


UF^rTBIAM. 

FertOiibn tons.. 

HAohioery,  &o do.... 

Oeneral  merchandlfle do.... 

Or^n do.... 

DOWH-STBBAM. 

Cotton bales.. 

Wool do.... 

Stovee 

Ponltrj  eggs,  &o dosens.. 

8sw-log8 

FiiewMd oords.. 


140 
200 
200 
120 


750 
00 

7,000 

1.880 

8,500 

800 


P    12. 

PRELIMINARY  EXAMINATION  OP  PASCAGOULA  RIVER,  MISSISSIPPI,  FROM 
THE  MILLS  AT  MOSS  POINT  DOWN  TO  THE  ANCHORAGE  IN  THE  BAY, 
WITH  A  VIEW  TO  SECURING  A  UNIFORM  DEPTH  OF  TWELVE  FEET  OF 
WATER. 

United  States  Engineer  Office, 

Mobile^  Ala.,  October  17, 1884. 

General:  I  have  the  honor  of  sabmitting  the  followiug report  upon 
the  preliminary  examination  of  ^'Pascagoola  Eiver,  from  the  mills  at 
Moss  Point  down  to  the  anchorage  in  the  bay,  with  a  view  to  secnring 
a  uniform  depth  of  12  feet,**  ordered  by  circular  letter  of  July  31, 1884. 

The  distance  from  Moss  Point  to  the  12  foot  curve  in  Mississippi  Sound 
is  about  11  miles. 

There  is  generally  over  12  feet  of  water  in  the  Pascagoula  Biver,  but 
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there  are  at  least  two  bars  between  Moss  Point  and  the  New  Orleau 
and  Mobile  Bailroad  Bridge,  aboat  500  feet  in  length,  each  with  a  mini- 
mum depth  of  only  8  feet.  # 

There  is  a  channel  through  the  bar  at  the  month  of  the  river  180  feet 
wide  and  nearly  8  feet  deep,  obtained  by  dredging  from  1880  to  1882. 

In  my  opinion  this  river  is  worthy  of  improvement,  for  the  following 
reasons: 

The  cost  of  the  work  would  not  probably  exceed  $200,0()0. 

The  commerce  to  be  benefited  is  large,  as  will  be  seen  from  the  fol- 
lowing statement: 

Vessels  cleared  for  foreign  ooontrles  from  Jane  30, 1883,  to  June  30, 1884....  13( 
Vessels  cleared|  coastwise H 


Total 


179 


Tonnage  of  foreign  clearances 68,436 

Tonnage  of  coastwise 14,615 

Total 83,(M 

Value  of  wporUfnm  June  30, 1883,  to  June  30,  1884. 


ArUoles. 


Foreign: 

Lumber mperflcialfeet.. 

Timber oabiofeet.. 


Total -. 

CoAetwiBe: 

Lumber 8U]>erflciAlfeet.. 


Total  exports. 


Qoaatity. 


38.635,542 
1,997.848 


40,638.890 
6,741,208 


Ta2«^ 


$516,  nii 
87,oai 


603, 9ai 
S3,8»i 


657. 897 « 


In  1880,  before  the  improvement  above  mentioned  was  accomplished) 
the  commerce  was  as  follows: 


DireotioiL 


Poreign... 
Coastwlee. 


Aggregate 


Teaaels 

entered. 


61 
23 


84 


Vessels 
cleared. 


64 
87 


101 


Tonnage  ' 
(entrances). 


23,831 
6.801 


29,182 


Tonnace 
(deaiaaoei)- 


8,lt 


ti,m 


Thns  showing  a  large  increase,  and  it  is  believed  that  the  increase  in 
the  depth  of  the  channel  to  12  feet  will  result  in  a  still  larger  increase 
The  estimated  cost  of  the  survey  is  $2,400. 
Very  respectfully,  your  obedient  servant, 

A.  K  Dahbbll, 
•  Major  J  ^Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 


SUBVEY  OF  PASOAGOULA  BIVEB,  MISSISSIPPI,  FBOM  THE  MILLS  if 
MOSS  POINT  DOWN  TO  THE  ANOHOBAGE  IN  THE  BAY,  WITH  A  VIEW 
TO  SEOUBING  A  TJNIFOBM  DEPTH  OF  TWELVE  FEET  OF  WATEB. 

United  States  Engineeb  Office, 

MobilCj  Ala.,  January  30, 1886. 

Sib  :  I  have  the  honor  of  transmitting  the  report- of  Mr.  B.  Baucbei^ 
stein,  assistant  eugineer,  upon  the  survey  of  the  Pascagoula  Biveri  W»r 
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sissippiy  from  Moss  Point  down  to  the  anchorage  in  the  bay^  with  a  view 
to  securing  a  uniform  depth  of  12  feet  of  water. 

The  places  between  the  limits  specified  having  less  than  the  required 
depth  are.Ghammier  Shoals,  2  miles  below  Moss  Point,  about  3,200  feet 
long,  with  a  minimum  depth  of  9  feet ;  two  small  shoals  above  and  two- 
small  shoals  below  the  railroad  bridge  at  Scranton,  1^  miles  above  its- 
mouth,  with  a  minimum  depth  of  7^  feet  on  them,  and  the  bar  at  the 
month,  with  a  minimum  depth  of  7^  feet  at  the  time  of  the  survey,  and 
4  miles  long  from  the  12-foot  curve  inside  to  the  12-foot  curve  in  the 
anchorage. 

A  channel  of  navigable  width  and  minimum  depth  of  12  feet  from 
Moss  Point  to  the  anchorage  in  the  bay,  a  distance  of  about  11^  miles, 
can  be  obtained  by  dredging,  which,  while  it  would  not  be  permanent, 
could  be  maintained  at  small  expense. 

The  estimated  cost  of  the  work  is  $78,100.  The  object  of  the  improve- 
ment is  saving  the  lighterage  in  allowing  vessels  to  proceed  to  the  mills 
for  full  or  partial  loads. 

The  present  commerce  to  be  benefited  is  shown  by  the  following  state- 
ment: 

A  considerable  increase  would  probably  follow  upon  the  completion 
of  the  proposed  improvement,  but  no  reliable  estimate  can  be  made  as 
to  the  amount  of  the  increase. 

The  following  tracings  are  forwarded : 

General  map  of  survey,  detail  sheets  Kos.  1,2,  3,  4,  which,  together 
with  report  of  Mr.  Bauchenstein,  above  mentioned,  will  show  details  of 
work  and  estimate. 

Very  respectfully,  your  obedient  servant, 

A.  K.  Dambell, 

Major  J  Engineers, 

The  Chief  op  Engineees,  U.  S.  A. 


report  of  mr.  r.  rauchexstein,  assistant  engineer. 

United  States  Engineer  Office, 

Mobile,  Ala.y  January  20, 1886. 

Sir  :  In  pmsnance  of  your  instnictions  of  December  12, 1684, 1  have  the  lionor  to 
Babxnit  herewith  my  report  on  the  results  of  the  survey  of  Pascagonla  Biver,  Miasis- 
sippi,  made  for  the  purpose  of  estimating  the  cost  of  opening  a  12-foot  channel  from 
the  '*  mills  at  Moss  Point  down  to  the  anchorage  in  the  bay,''  authorized  by  act  of 
Congress  approved  July  5, 1884. 

The  accompanying  tracings  of  a  general  map  of  that  Bection  of  Pascagoula  Biver  and 
Mississippi  Sound  embraced  in  the  above  survey,  and  detailed  sheets  of  different  see- 
tions  of  the  same,  will  fully  explain  the  topography,  as  well  as  hydrography,  deemed 
necessary  for  the  purpose  of  making  the  desired  estimate.  All  soundings  are  reduced 
to  mean  low-water  gause  used  during  dredging  operations,  1882, 1883,  which  seem  to 
agree  with  the  one  established  by  United  States  Coast  Survey. 

llie  Pascagoula  Biver,  from  the  mouth  of  Big  Dog  Biver  (on  which  latter  stream 
all  the  saw  mills  are  located)  to  the  sound,  at  ordinary  stages  of  water,  is  a  tidal 
river ;  the  ordinal^  rise  and  fall  of  the  tide  is  1.3  feet.  The  current  during  flood  tid6> 
at  no  time  exceeded  H  miles,  while  during  ebb  tides,  at  times,  exceeded  4  miles.  On  ac* 
count  of  unfavorable  weather  no  accurate  current  observations  could  be  made.  I  an^ 
satisfied,  however,  that  with  a  normal  width  of  river  a  12-foot  channel  once  opened^ 
although  not  permanent,  may  be  maintained  at  a  very  small  expense. 

Considering  the  present  condition  of  the  channel,  the  soundings  show  that,  starting 
from  the  mouth  of  Big  Dog  Biver,  a  short  distance  above  which  some  of  the  Mos» 
Point  saw-mills  are  situated,  the  channel  of  the  Pascagoula  Biver  has  a  sufficient 
width  and  depth  for  a  distance  of  about  2  miles,  to  Chammier  Shoals,  where  the  river 
makes  a  bena  to  the  left,  changing  its  westerly  to  a  southeasterly  course,  and  it» 
width  at  this  bend  increases  from  900  feet  above  to  about  1,500  feet,  and  is  divided  by 
A  small  island,  near  the  west  bank  in  the  elbow  of  the  bend,  into  two  channels.    The 

77  B 
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one  on  the  east  side,  being  about  ^,000  feet  wide,  forms  a  shoal  about  3,d00  feet  lon{. 
through  which  there  is  a  channel,  now  used  by  the  boats, with  a  minimum  depth  ofS 
feet 

The  channel  on  the  west  side  of  the  island,  about  500  feet  wide,  although  deepest 

behind  and  below  the  island,  is  practically  closed  at  and  immediately  aboye  the  httA 

of  the  island,  caused  by  an  accumulation  of  sunken  logs,  timber,  &c.    The  length ol 

the  shoal  along  the  west  bank,  from  the  12-foot  ounre  above  to  the  12-foot  curve  be* 

^liind  the  isUnd,  is  2,100  feet. 

Two  projects  are  submitted  for  the  opening  of  a  12-foot  channel  through  this 
'^hoal: 

(1)  For  opening  west  channel.    To  dredge  a  100-foot  channel  along  the  westen 
*  shore  and  connect  the  deep  water  above  with  the  12-foot  curve  behind  the  iahmd,  de- 
positing the  material  along  the  west  bank  for  iterprotection,  and  contract  the  enlarged 
-tsroes-section  of  the  river  at  the  head  of  the  island  by  a  submerged  jetty  extendSig 
iirom  the  eastern  shore  about  500  feet  into  the  river. 

<2)  For  opening  east  channel.  To  close  the  channel  on  the  west  side  of  the  isUad 
"by  a  pile  dam  from  near  its  upper  end  to  the  western  shore,  and  deepening  the  ohaa* 
nel  on  the  east  side  of  the  island  by  dredging,  should  the  increase  of  the  velocity  of 
the  current  produced  by  the  closing  of  the  west  channel  prove  insufficient  to  deepea 
the  present  east  channel  by  scouring. 

My  estimate  is  based  upon  the  adoption  of  the  first  project,  of  opening  the  west 
channel,  and  will  fully  cover  the  cost  of  the  second,  or  east  channel,  should  it  be 
adopted. 

Between  this  shoal  and  the  month  of  the  river,  a  distance  of  5.11  miles,  we  eo- 
counter  four  small  shoals,  two  above  and  two  below  the  railroad  bridge  which  spin 
the  river  at  Scranton,  about  li  miles  above  its  mouth,  offering,  however,  with  its  two 
80-foot  draw  openings,  no  impediment  to  the  navigation  of  the  river.  A  channel  will 
have  to  be  dredged  through  tne  four  shoals  mentioned,  the  cost  of  which  is  incladed 
in  the  estimate. 

At  the  month  of  the  river,  opposite  the  town  of  East  Pascagoula,  on  the  east  andi 
short  distance  to  the  northward  of  the  licht-house  on  the  west,  we  strike  the  bar,  tbe 
dredging  through  which  for  a  12-foot  channel  extends  continuously  to  the  12-fool 
curve  in  the  anchorage,  a  distance  of  4  miles. 

During  the  vears  lb82  and  1883  a  cut  with  7.5  feet  depth  of  water  and  about  180  feet 
wide  was  dredged  through  the  crest  of  the  bar,  sweeping  from  a  north  and  soatk 
course  in  the  river,  in  a  continuous  curve,  to  an  east-southeast  course  at  itssontben 
end,  and  in  locating  the  new  or  12-foot  channel  to  the  anchorage,  advantage  was  takei 
as  much  as  possible,  without  making  unnecessary  curves,  ot  this  former  cut,  as  H* 
general  map  or  detail  sheet  will  show. 

The  direction  of  this  cut  is  southeast,  chosen  to  correspond  with  the  direction  ^ 
the  current  of  the  ebb  tide  at  the  time  of  its  location,  the  prevailing  wind  beii; 
north ;  the  estimate,  however,  will  cover  any  slight  change  that  may  have  to  be  made 
upon  more  extended  current  observations,  which  bad  weather  prevented  me  froa 
making. 

The  estimate  of  cost  of  this  improvement  is  made  for  100  feet  width  in  bottomed 
cut,  with  slopes  of  1  in  3  and  1  in  2,  according  to  nature  of  material,  which  consitf 
on  the  outer  slope  of  the  bar  of  soft  bluish  mud,  mixed  with  sand,  while  on  the  inaff 
slope  and  through  the  shoals  in  the  river  this  material  is  covered  with  a  layer  of  saai 
more  or  less  compact  from  1  to  2.5  feet  thick. 

The  above-described  work  comprises  all  the  dredging  required  for  a  12-foot  chana^ 
from  the  lower  mills  at  Moss  Point  to  12-foot  water  in  anchorage  in  the  Mississip^ 
Sound  for  the  improvement  of  Pascagoula  River  only. 

In  order  to  reacn  all  tbe  saw-miUs  at  Moss  Point,  on  Big  Po^  River,  with  12  feet  of 
water,  a  small  shoal  on  the  north  side  of  an  island,  a  short  distance  above  the  cob* 
fiuence  of  the  two  rivers,  will  have  to  be  dredged,  and  as  the  amount  required  to  do 
this  work  is  small,  I  have  included  it  in  the  estimate. 

I  have  estimated  the  dredsing  at  three  different  prices,  viz,  at  the  bar  and  lower 
.portion  in  the  river,  where  a  large  amount  of  work  has  to  be  done,  15  cents  peroabic 
yard,  the  average  distance  to  dumping-ground  not  exceeding  3  miles.  At  Chammier 
Shoals,  where  the  dredged  material  has  to  be  deposited  on  west  bank  of  channel,  coet 
estimated  is  60  cents  per  cubic  yard,  and  at  island  in  Do^  River,  where  only  a  smiH 
amount  of  work  is  required,  the  price  is  25  cents  per  cubic  yard,  distance  to  dusp* 
ing-ground  being  about  3  miles. 

^STIMATS  OF  COST  OF  SECURING  A  12-FOOT    CHANNEL   FROM    THE    MILLS    AT    11068 

POINT  TO  THE  ANCHORAGE  IN  THE  BAT. 

Excavation  through  the  bar  at  the  mouth  of  the  river,  361,280  cubic  yards, 
at  15  cent* $54,190 

Excavation  through  the  four  shoals  in  lower  part  of  river,  48,820  cubic  yards, 
at  15  cents 7,S» 
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Szoftvfttion  at  Chammier  Shoals  for  opening  west  channel,  29,400  cnbic  yards, 

At  60  cents $17,640 

500feet  submerged  Jetty,  at  $4.50 2,250 

Exoavation  at  island  in  uog  Elver,  5,660  onbio  yards,  at  25  cents 1, 415 

Soperintendence  and  contingencies,  10  per  cent 8,282 

Total 91,100 

Shoald  project  No.  2  be  adopted  for  deepening  the  east  channel  and  closing  the  one 
west  of  the  island  at  Chammier  Shoal,  a  deduction  of  at  least  $13,000  can  be  made 
from  the  aboTe  estimate. 

As  to  the  benefit  to  be  derived  by  the  saw-mill  interest  at  Moss  Point  from  the  pro- 
posed improvement,  it  wonld  no  donbt  greatly  increase  the  coastwise  lumber  trade, 
as  probably  all  vessels  engaged  in  that  trade  could  ascend  the  river  and  load  at  the 
mifis  and  thus  save  lighterage,  but  as  to  the  extent  of  the  increase  in  this  trade  and 
the  actual  benefit  to  be  derived  therefirom  I  am  |inable  to  form  an  opinion,  as  no  re- 
liable statistics  could  be  obtained  in  regard  to  it. 

This  contemplated  work  is  located  in  Jackson  County,  Mississippi,  collection  dis- 
trict of  Shieldsboro*,  with  a  deputy  collector  at  Scranton,  Miss.,  from  whom  the  fol- 
lowing statistics  in  regard  to  tne  lumber  and  timber  trade  in  his  district  have  been 
obtained. 

Very  respectfully,  your  obedient  servant, 

•  R.  Rauchensteik, 

A89i8tant  Engineer. 
M^}.  A.  K.  Damrbll, 

Carpi  of  Engineered  U,  8,  A.  • 


Comparative  euetom-houte  retumSf  PaBcagoula,  Misa, 


Flag. 

•  Entrancea. 

Clearaacoa. 

1184. 

1S85. 

Total 
No. 

Total 
tons. 

1884 

1885 

Total 
No. 

Total 
tons. 

An^ricAii «••• 

27 

35 
32 

S2 
52 

9,166 
30,804 

13 
23 

14 
37 

27 
60 

4,387 
83,149 

Total .— 

114 

40,060 

87 

87,546 

Liet  of  clearances  and  etatement  of  lumher  ehipmente  from  Paecdgoulaf  Miee.,  June  30, 

1885. 

Teasela: 

Nomber . 

Tonnage. 
Lumber: 


178 
8.868 


Snperfldal  f eet 30.274,929 

Valne $516,914 

Timber: 

Cable  foet  2,107,607 

Value $86,907 

Coatom-boaae  receipts  for  misoellaneooa  cargoee $14,057 


Approximate  tonnnge  on  Paecagoula  River, 


Charaeter  of  Teiiels. 


Steam  tugs 

Sohoonere,  large 
Soboonefs,  si|^ 


No. 


Tonnage. 


9 

250 

15 

1,500 

40 

800 

18 

1.269 
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P   13. 

preliminary  examination  of  wacissa  rtver,  florida. 

United  States  Engineeb  Offige, 

Mobile^  Ala.j  October  21, 1884. 

Sib  :  I  have  the  honor  of  submittiDg  the  following  report  upon  the 
preliminary  examination  of  Wacissa  Biver,  Florida,  ordered  by  circolv 
letter  dated  July  31, 1884. 

In  my  opinion  the  river  is  worthy  of  improvement,  for  the  foUowinf 
reasons : 

The  cost  of  the  improvement  desired  will  not  exceed  $17,000. 

There  is  no  present  commerce  worth  mentioning,  bat  it  is  believed 
that  there  would  be  more  than  sufficient  developed  by  the  improvement 
to  warrant  the  expenditure  of  the  sum  required,  as  it  would  furnish  1 
water  route  tor  the  transportation  to  a  market  of  large  quantities  of 
pine,  cypress,  and  other  fine  timber,  cattle,  and  grain. 

The  river  is  very  straight,  and  runs  nearly  due  south  from  thefertft 
hill-country  of  Jefferson  County  into  the  Aucilla,  which  empties  iots 
the  Gulf  of  Mexico,  near  Saint  Mark's. 

The  work  required  to  effect  the  improvement  is  the  constructioD  of > 
short  dam  and  the  completion*  of  a  canal  begun  by  a  private  compaqj 
formed  in  1856.  The  object  of  the  dam  is  to  cut  off  the  water  flowiof 
into  the  Aucilla  above  the  obstruction  caused  by  the  lower  natonl 
bridge,  and  the  canal  to  carry  the  water  in  a  navigable  channel  ioto 
the  same  river  below  the  obstruction. 

Ko  survey  will  be  required,  as  siifflcient  information  was  obtainedoa 
the  examination  for  the  preparation  of  a  project  and  estimate  of  cost  ot 
the  improvement. 

Bespectfully  submitted. 

A.  K  Dahbhll, 
Major  o/Engineen. 

The  Chief  of  Engineers,  U.  S.  A. 


examination  of  wacissa  river,  florida. 

United  States  Engineer  Office, 

Mobile^  Ala.j  January  30, 1886. 

Sm :  I  have  the  honor  of  transmitting  the  report  of  Mr.  B.  Bauchei' 
stein,  assistant  engineer,  upon  the  examination  of  Wacissa  Biver,FlQ^ 
ida. 

This  river  is  a  tributary  of  the  Aucilla.  It  rises  in  Jefferson  Countt, 
Florida,  and  flows  south  in  a  very  direct  line  through  a  dense  swamp, 
forming,  with  the  latter,  a  navigable  water-route  from  near  the  sourot 
to  the  Gulf  of  Mexico,  about  20^  miles  long. 

The  obstructions  to  navigation  are  snags,  overhanging  trees,  aqnatie 
plants,  and  small  shoals. 

The  improvement  of  the  river  so  as  to  give  a  minimum  width  of  9 
feet  and  a  sufficient  depth  for  boats  drawing  2^  feet  at  ordinary  lot 
water  would  require  the  removal  of  the  snags,  overhanging  trees  sM 
brush,  and  aquatic  plants,  the  excavation  of  rocks  and  earth  at  tbt 
shoals,  and  the  construction  of  a  dam  for  training  a  portion  of  the  wattf 
now  emptying  into  the  Aucilla  above  the  lower  natural  bridge  (a  oo» 
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ilete  obstruction)  on  the  latter  into  the  same  river  below  it,  and  a  small 
rmount  of  levee  work. 

The  estimated  cost  of  the  improvement  is  $17,000. 

About  2^  miles  of  the  water-route  above  referred  to  is  a  canal,  which 
ras  opened,  by  a  company  formed  about  1856,  with  State  aid.  About 
380  a  new  company  was  formed,  under  the  name  of  the  '^Aucilla  and 
Vacissa  Navigation  Company y'^  which  had  an  examination  of  the  river 
lade,  but  have  done  no  other  work. 

The  object  of  the  improvement  is  to  provide  a  short  and  cheap  water- 
oute  for  the  products  of  the  country  near  the  river,  which  consists  now 
f  large  amounts  of  very  fine  timber,  principally  pine  and  cypress,  and 
attle,  in  place  of  the  present  long  and  expensive  route  of  about  14 
liles  over  rough  hilly  roads  to  the  nearest  railroad,  by  the  latter  to  the 
learest  market. 

With  an  improved  river  it  is  possible  a  large  amount  of  grain  would 
»e  added  to  the  products  that  would  be  transported  on  it. 

The  commerce  on  the  river  is,  at  present,  very  small,  hardly  worth 
nentioning.  No  reliable  estimate  can  be  made  of  the  amount  that 
70uld  be  developed  by  the  improvement,  and  although  it  would  probably 
>e  sufficient  to  warrant  the  comparatively  small  amount  needed,  it  is  still 
evident  that  this  belongs  to  that  class  of  works  that  might  well  be  de- 
erred  until  those  of  more  importance  are  completed.  Tracings  are  for- 
warded as  follows : 

Oeneral  index  map  .and  sheet  showing  location  of  dam,  which,  to- 
;ether  with  Mr.  Bauchenstein's  report,  will  furnish  details  of  examina- 
ion  and  estimate. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Dambell, 
Major  of  Engineers. 

The  Chief  of  Engineebs,  U.  S.  A. 


REPORT  OF  MR.  R.  RAUCHSK8TEIN,  ASSISTANT  ENOmEER. 

Mobile,  Aul.,  October  20,  1884. 

Sir  :  In  compliance  with  instructions  contained  in  your  letter  dated  September  29, 
884, 1  have  the  honor  to  submit  the  following  report  upon  the  examination  of  Wa- 
isaa  Biver^  Florida. 

The  Wacissa  Biver  is  located  in  the  southern  portion  of  Jefferson  County,  Florida, 
•etween  the  Saint  Mark's  and  Aucilla  rivers,  and  is  a  tributary  of  the  latter,  empty- 
Dflr  its  waters  into  this  river  about  6  miles  above  its  mouth. 

The  V^aoissa  Biver  is  formed  by  a  collection  of  a  number  of  large  springs,  which 
ise  in  the  flat  pine  woodland  at  the  foot  of  the  fertile  hill  country  of  Jefferson 
bounty.  In  addition  to  the  springs  two  small  braifches,  the  Mill  Branch,  from  the 
lorthwest,  and  the  Little  Biver,  from  the  northeast,  supply  the  river  with  an  addi- 
ional  volume  of  water  at  its  head. 

The  Wacissa  runs  in  nearly  a  straight  line  due  south  through  an  almost  impassable 
wamp  from  one-half  mile  wide  near  the  head  to  6  or  more  miles  wide  at  or  near  its 
aonth.  For  about  7  miles  the  river  flows  with  undiminished  volume  of  water,  and 
»nly  a  few  small  islands  are  met  below  this  point,  and  all  along  its  western  shore 
everal  sloughs  or  branches,  which  meander  through  the  wideniug  swamp  and  de- 
K)uch  into  the  Aucilla  Biver,  diminishing  the  volume  of  water  in  the  main  river,  and 
lomerous  islands  divide  it  into  several  narrower  channels.  About  7^  miles  below  the 
lead  of  the  river  the  V^ilaunee  or  Warrior  Biver  flows  into  tlie  Wacissa  from  the  east, 
jid,  in  a  great  measure,  replaces  the  amount  of  water  lost  through  the  branches  on 
he  west.  The  condition  of  the  river  remains  the  same  until  a  distauce  of  12  milea 
rem  its  head  is  reached,  where  the  river  is  divided  into  several  branches,  which 
unpty  the  main  volume  of  its  waters  into  the  Aucilla  Biver  above  the  lower  natural 
»riage,  being,  therefore,  not  available  for  navigation. 

To  obtain  an  outlet  which  would  aflbrd  navigation  to  the  Oulf  a  company  was 
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formed  about  1856,  T?bich,  with  the  assistance  of  State  aid,  opened  a  canal,  entering 
the  Ancilla  below  the  natural  bridges,  for  the  purpose  of  affording  navigation  to  its 
month. 

This  canal  leaves  the  Wacissa  River  on  the  west  side,  about  12  miles  from  its  head, 
just  above  the  point  where  the  river  is  divided  into  numerous  small  branches ;  and, 
as  the  axis  of  the  canal  forms  a  considerable  angle  with  the  axis  of  the  river,  a  dan 
was  constructed  by  the  company  across  the  several  outlets,  to  force  a  suflQcient  quan- 
tity of  water  into  the  canal  to  obtain  a  channel  3  feet  deep  and  30  feet  wide. 

This  work  was  well  planned  but  badly  executed ;  the  dam  was  constmcted  of  nn- 
suitable  material,  and,  with  the  exception  of  a  few  rocks  still  remaining,  was  washed 
away,  while  three  rock  ledges  in  the  lower  portion  of  the  canal  were  only  excavated 
to  a  depth  of  6  inches  to  1  £>ot,  thus  preventing  its  use  for  navigation. 

The  dam  has  not  been  rebuilt,  and  the  canal  is  choked  up  with  grass  and  sunken  logi, 
and  its  banks  are  overgrown  with  bushes  and  small  trees  overhanging  the  water. 

The  river  was  at  the  lowest  stage  at  the  time  of  my  examination,  out  nowhere  • 
depth  of  less  than  3^  feet,  with  a  minimum  width  of  70  feet,  was  fonnd.  affording  a 
sufficient  water-way  for  boats  of  2i  feet  draught,  which  could  pass  through  the  canal 
when  deepened  to  3  feet. 

The  bottom  of  the  river  is  lime-rock,  covered  to  various  depths  with  silt,  and  when- 
ever this  occurs  (fully  two-thirds  of  its  length)  the  channel  is  choked  up  with  ribboo- 
grass,  wild  rice,  saw-srass,  and  vario.us  other  aquatic  plants,  which,  with  a  number  of 
sunken  logs  and  overnanging  trees,  will  require  removal  to  open  the  channel  to  nati- 
gation. 

The  extreme  rise  and  fall  on  the  Wacissa  is  only  18  inches,  while  the  Ancilla  dariD| 
freshets  rises  several  feet,  and  covers  the  lower  swamps  as  far  as  the  head  of  the  canal 

In  1880  a  new  company,  under  the  name  of  the  **  Ancilla  and  Wacissa  Kavi^tioa 
and  Canal  Company,"  was  formed,  which,  however,  has  failed  so  far  in  accomplishinf 
any  results. 

Under  its  direction  a  thorough  reconnaissance  of  the  river  and  canal  was  made  bf 
Mr.  P.  W.  O.  Koemer,  civil  en^meer,  and  his  report,  with  sketches,  was  kindly  pat  al 
my  disposal  during  my  exammation  of  the  river  by  Mr.  Thomas  J.  Moore,  who  a^ 
eompanied  me  on  my  trip  to  the  mouth  of  the  canal,  giving  me  full  informational 
to  location  of  the  different  points  mentioned  in  said  report  and  needing  my  special 
attention. 

Based  upon  all  data  obtained  and  verified  by  my  own  observations,  I  submit  tk 
following  approximate  estimate  of  cost  of  improving  Wacissa  River  to  make  it  nari- 
gable  for  boats  drawing  2^  feet  at  ordinary  low  water : 

Removing  sunken  logs,  overhanging  trees,  grass,  &c.,  opening  a  clear  channel- 
way  50  feet  wide  down  Wacissa'River,  Florida,12  miles,  at  $150  per  mile %l,^ 

Cutting  overhanging  trees  and  clearing  banks  of  canal  for  12  feet  on  each 

side  and  cleaning  out  grasS)  2^  miles,  at|280  per  mile TV 

1,050  cubic  yards  rock  excavation  in  canal,  at  |5  per  cubic  yard 5, 9 

1,200  yards  earth  excavation  in  canal,  at  50  cents  per  yard AH 

650  cubic  yards  levee  on  canal,  at  30  cents  per  cubic  yard 19 

600  cubic  yards  rock  put  in  main  dam,  including  necessary  cribbing,  at  $4  ..  2,49 

Boat  with  steam  hoist  and  outfit 4,5li 

Engineering  expenses  and  contingencies l,Si 

Total 17,0II 

In  this  estimate  I  calculated  the  rock-dam  to  be  raised  to  height  of  the  medios 
stage  of  the  water  in  the  river^  which,  however,  may  not  become  necessarv  after  tte 
canal  has  been  cleared  of  all  itji  obstructions  and  a  fhrther  reduction  in  the  cost^ 
this  dam  may  occur  by  using  the  rock  excavated  from  the  shoals  in  the  canal  for  in 
construction. 

I  have  endeavored,  with  the  data  furnished  me,  as  above  stated,  and  my  own  oV 
servations,  soundings,  &c.,  to  make  this  estimate  complete  and  reliable,  so  aa  to  mab 
any  further  survey  or  examination  unnecessary  until  actual  work  should  begin. 

There  is  at  present  no  commerce  cairied  on  on  this  river.  A  few  small  boats  pushed 
by  pole  through  the  grass  carry  fish  from  the  month  of  the  Ancilla  to  the  head  of  tbe 
Wacissa,  whence  they  are  distributed  through  the  up-country  and  find  ready  sale. 

As  to  the  probable  amount  of  commerce  which  would  be  developed  by  the  openiQS 
of  this  river  I  submit  the  following  information,  obtained  from  parties  living  in  \i» 
vicinity  and  interested  in  the  improvement : 

The  main  object  in  making  this  river  navigable  is  to  open  a  market  for  pine,  cypreei, 
and  other  timber. 

The  pine  belt  tributary  to  this  outlet  extends  for  miles  east  and  west  from  the  head 
of  the  river,  with  a  varying  width  of  from  2  to  6  miles,  and,  as  the  distance  to  tbe 
nearest  railroad  is  about  14  miles,  over  hilly  roads,  a  water-way  affording  cheap  traoa* 
portation  is  the  object  desired. 


APPENDIX  P — REPORT   OF  MAJOR  DAMRELL.  1223 


There  are  also  a  large  number  of  cattle  raised  through  this  entire  pine- wood  oonntry, 
which  are  principally  sold  for  export  to  Hayana,  and  haye  to  be  carried  by  rail  to 
Tampa  at  mat  loss  and  expense.  With  water  transportation  these  cattle  could  be 
carried  to  Cedar  Keys  or  Saint  Mark's  at  a  comparatiyely  small  expense  and  shipped 
hence  direct  to  Hayana. 

I  am  also  informed  that  a  large  surplus  of  ^ain  is  or  could  be  raised  in  the  country 
acMoining  the  timber  belt  on  the  north,  said  to  contain  the  most  fertile  lands  in 
Jefferson  County,  and  the  whole  Qulf  coast  of  South  Florida  could  be  suppled  with 
com  from  this  source.  If  cheap  water  transportation  could  be  obtained  numerous 
other  farm  products  would  probably  seek  the  same  market. 

Respectfully  submitted. 

R.  Rauchenstbin, 
JMiitani  Engineer. 

M%].  A.  N.  Damrell, 

Corpi  of  EngineerBf  U»  A  A. 
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INSPECTION  OF  THE  IMPROVEMENT  AT  THE  SOUTH  PASS  OF  THE  MIS- 
SISSIPPI RIVER. 


REPORT  OF  MAJOR  W,  H.  HEUER,  CORPS  OF  ENGINEERS,  INSPECTING 
OFFICER,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886. 


Office  United  States  Engineer, 

New  Orleans,  La.,  July  8, 188G. 

General:  I  bave  the  honor  to  sabmit  my  report  for  the  fiscal  year 
ending  June  30, 1886,  upon  the  improvement  of  South  Pass  of  the  Mis- 
sissippi Biver. 

The  following  charts  accompany  this  report : 

No.  1. — Chart  of  channel  from  opposite  South  Pass  light-house  to  deeper  water  in 
the  Qnlf. 
No.  2.— Chart  of  a  part  of  the  Gulf  of  Mexico,  showing  depths  out  to  that  of  100  feet. 
No.  3. — Chart  of  South  Pass,  from  South  Pass  light-house  to  Bayou  Grande. 
No.  4. — Chart  of  South  Pass,  from  Bayou  Grande  to  Head  of  Passes. 
No.  5. — Chart  of  the  Head  of  the  Passes. 
No.  6. — Plan  and  comparative  profiles  of  South  Pass. 
No.  7. — MisceUaneous  sections,  profiles,  curves,  &o. 
Plate  I. — Diagrams  explaining  changes  in  the  Gidf  from  1877  to  1886. 

Most  of  the  subject-matter  of  this  report  is  presented  in  such  a  man- 
ner on  the  above-mentioned  charts  and  in  tabular  form,  also  by  dia- 
grams, throughout  the  report,  that  very  little  of  a  descriptive  character 
is  required.  The  methods  of  presenting  results  aod  making  compari- 
sons with  earlier  results,  which  have  been  followed  for  years,  are  still  ad- 
hered to,  and  when  understood  they  will  be  found  very  interesting. 

AT  the  head  of  the  PASSES  AND  IN  SOUTH  PASS. 

No  work  has  been  done  at  the  Head  of  the  Passes  since  July,  1879, 
nor  in  the  pass  itself  since  November,  1883.  All  the  dikeQ,  dams,  &c., 
comprisiug  these  structures  are  submerged,  and  the  greater  portion  of 
them  buried  by  sedimentary  deposits.  The  piling  which  is  above  the 
surface  of  the  water  is  badly  decayed  and  is  gradually  disappearing: 
this,  however,  is  of  no  importance  since  the  mattresses  are  now  secured 
by  deposits  upon  them,  and  the  works  still  maintain  the  channel  created 
by  them.  The  condition  of  these  works  and  of  the  mattress-sills  across 
Northeast  and  Southwest  Passes  has  not  chan^red  materially  during  the 
year. 
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AT  THE  MOUTH  OP  SOUTH  PASS. 

The  condition  of  the  main  jetties  has  not  changed  during  the  year, 
and  no  work  has  been  done  npon  them.  In  fact,  it  is  probable  that 
nothing  more  will  ever  be  done  on  the  original  jetties. 

The  east  jetty  is  completely  buried  by  deposits  for  a  length  of  5,000 
feet  from  East  Point ;  the  next  1,300  feet  has  its  upper  surface  about 
average  flood  tide;  it  is  well  ballasted  with  stone,  and  the  water  os 
either  side  of  it  being  very  shoal  it  remains  permanent.  It  is  also  pro- 
tected by  the  cribs  on  the  sea-side  of  the  jetty  6,300  feet  below  East 
Point.  The  3,040  feet  in  length  of  masonry  which  was  more  or  less  in- 
jured by  the  storms  of  September  9, 1882,  still  acts  as  an  effective  bar- 
rier to  the  heavy  seas,  and  therefore  protects  the  inner  jetty,  whick 
maintains  the  channel. 

The  masonry  on  the  remainder  of  this  jetty  is  in  good  condition  and 
averages  about  4  feet  above  average  flood  tide.  During  the  year  tk 
average  subsidence  of  this  masonry  was  0.13  feet,  and  for  six  years  it 
is  1.35  feet. 

West  jetty. ^Fonr  thousand  eight  hundred  feet  of  this  jetty  is  buried 
by  deposits,  and  throughout  the  remainder  of  its  length  it  is  capped 
with  concrete  blocks,  which  are  in  good  condition  and  average  about 
1  foot  above  average  flood  tide  except  on  the  outer  300  feet,  where  thej 
are  two  tenths  of  a  foot  below  that  plane.  During  the  year  the  average 
settlement  of  these  (154)  blocks  was  one-tenth  of  a  foot,  andfor  sevei 
years  it  is  1.6  feet. 

The  rapid  accumulation  of  sediment  on  the  sea-side  of  this  jetty  ren- 
ders it  very  permanent. 

INNER  EAST  JETTY, 

This  jetty  is  shown  on  Chart  No.  1 ;  each  of  the  parallel  lines  repre- 
sent a  row  of  piles,  and  between  these  rows  willows  ballasted  with  stone 
are  placed.  From  time  to  time  during  the  year  willows  and  stone  hate 
been  placed  in  this  jetty,  at  localities  where  it  had  settled  below  tiie 
surface  of  the  water,  and  at  some  points  where  it  was  found  that  i 
scouring  was  taking  place  under  the  jetty  the  willows  were  placed  in 
such  a  way  as  to  increase  the  width  of  the  jetty  and  prevent  such  actios. 

At  present  this  jetty  is  in  fair  condition,  and  from  1  to  5  feet  aboTe 
average  flood  tide.  In  its  maintenance  during  the  year  the  following 
materials  were  used,  viz,  2,883  cords  of  willows,  and  1,035  cubic  yardi 
of  stone. 

INNER   WEST  JETTY. 

During  the  month  of  February  work  was  commenced  on  the  inner 
west  jetty,  which  begins  at  AG,  or  at  a  point  7,000  feet  below  East 
Point.  The  objects  of  this  jetty  are,  first,  to  prevent  the  escape  of 
water  at  flood  tide  over  the  concrete  blocks  on  the  west  jetty ;  second, 
to  prevent  the  material  which  has  accumulated  between  the  wing-dams 
from  being  drawn  into  the  channel  by  the  swash  produced  by  passing 
vessels ;  and,  thirdly,  to  contract  the  water-way  and  increase  the  scour- 
power  of  the  current. 

This  jetty  has  the  general  direction  of  the  west  jetty,  is  about  150  feet 
from  it,  and  is  parallel  to  and  675  feet  from  the  inner  east  jetty.  Through- 
out most  of  its  length  it  is  built  in  about  2  feet  of  water,  and  consists  of 
1, 2, 3, 4  and  5  rows  of  piles  (as  represented  on  Chart  No.  1),  according  to 
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the  locality.  The  rows  of  piles  are  8  feet  apart,  and  the  piles  in  each  row 
are  about  the  same  distance  apart ;  between  the  piles  willows  are  placed 
and  ballasted  with  stone.  Where  there  is  but  one  row  of  piles  the  wil- 
lows are  placed  so  as  to  make  the  top  of  the  jetty  about  15  feet  wide, 
and  sufficient  stone  to  prevent  them  from  floating  placed  upon  them. 
The  piles  in  the  two  rows  nearest  the  channel,  and  below  Wing-dam  15, 
are  creosoted.  This  jetty  is  partially  completed,  except  about  300  feet; 
that  is,  willows  and  stone  suf^cient  to  check  the  flow  of  water  over  the 
west  jetty  have  been  placed  in  it.  In  its  construction  the  following 
materials  were  used,  viz:  1,192  piles  {106  of  which  are  creosoted),  3,505 
cords  of  willows,  pnd  1,252  cubic  yaras  of  stone. 

In  connection  with  and  for  the  same  purpose  as  the  inner  west  jetty  was 
built,  a  row  of  piles  was  driven  between  Wing-dams  27  and  29;  parallel 
to  the  west  jetty  and  10  feet  from  a  row  of  piles  which  formerly  sup- 
I)orted  a  railway  over  the  west  jetty,  willows  were  then  placed  between 
these  two  rows  of  piles  and  ballasted  with  stone.  The  length  of  this 
structure  is  240  feet,  and  in  it  29  piles,  296  cords  of  willows,  and  70  cubic 
yards  of  stone  were  used. 

WIN(>-DAMS. 

In  February,  Wingdam  No.  27  was  built,  projecting  from  the  west 
jett]^  300  feet  above  the  end.  This  was  for  the  purpose  of  correcting  a 
shoaling  which  had  taken  place  in  the  channel  opposite  this  point. 

This  dam  is  153  feet  long  and  consists  of  3  rows  of  piles  11' feet  apart, 
the  piles  in  each  row  being  8  feet  apart,  those  in  the  lower  row  being 
connected  together  by  12  by  12  inch  timbers,  drift-bolted  to  them  near 
their  tops.  The  spaces  between  the  piles  are  then  filled  with  willows, 
which  are  ballasted  with  stone.  In  the  construction  of  this  dam  the 
following  materials  were  used,  viz:  57  piles,  681  cords  of  willows,  186 
cubic  yards  of  stone,  140  linear  feet  of  12  by  12  inch  timber,  and  17  drift- 
bolts. 

Dam  No.  28  connects  the  upper  end  of  the  inner  west  jetty  with  the 
main  jetty;  it  is  130  feet  long,  12  feet  wide,  and  consists  of  willows  eon- 
fined  between  two  rows  of  stakes  and  ballasted  with  stone.  The  ma- 
terial  used  in  this  dam  is  included  in  the  amount  used  in  the  inner  west 
jetty. 

Dam  No.  29  connects  the  sea-end  of  the  west  jetty  with  that  of  the 
inner  west  jetty,  it  is  136  feet  long,  37  feet  wide,  and  contains  5  rows  of 
piles,  two  of  which  are  12  feet  apart  and  the  other  8  feet  apart.  The  piles 
in  each  row  are  about  8  feet  apart,  and  those  in  the  two  outer  rows  are 
creosoted. 

The  spaces  between  the  piles  are  filled  with  willows,  which  are  bal- 
lasted with  stone.  The  following  materials  were  used  in  this  dam,  viz: 
83  piles,  624  cords  of  willows,  and  370  cubic  yards  of  stone. 

Dams  Nos.  9,  10,  11  and  15,  all  auxiliary  to  the  west  jetty,  have 
bad  their  channel-ends  rebuilt  or  repaired  by  the  addition  of  the  follow- 
ing materials,  viz :  70  piles,  207  linear  feet  of  12  by  12  inch  timber,  545 
cords  of  willows,  141  cubic  yards  of  stx)ne,  and  93  feet  of  f-inch  chain. 

The  dam  connecting  the  sea-end  of  the  east  jetty  with  that  of  the 
inner  east  jetty  had  68  cords  of  willows  and  232  cubic  yards  of  stone 
added  to  it  during  the  year,  and  is  in  good  condition. 

The  longitudinal  dam  or  T-head  of  piles  and  lattice- work,  which  was 
built  in  1881,  connecting  the  outer  ends  of  Dams  No.  1  and  2  is  gradually 
disappearing,  having  become  badly  decayed. 
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DREDGINO. 

Fo  dredging  has  been  done  at  any  locality  since  Febraary  22, 1883. 

THE  PLANT. 

Daring  the  year  three  steel  barges,  the  dredge-boat,  and  a  derridL- 
boat  were  repaired,  a  pair  of  ways  built,  and  fifty-two  mooring-piles 
driven  at  different  points. 

FORGE  EMPLOYED. 

The  average  force  employed  daring  the  year,  iacluding  officers,  me- 
chanics, and  laborers,  was  34  in  namber.  * 

EXAMINATIONS  AND  SURVEYS. 

The  resalts  of  examinations  and  sarveys  made  during  the  year  were 
reported  monthly,  and  these,  together  with  earlier  resalts,  and  also  those 
deduced  from  the  latest  and  more  extended  sarveys,  will  be  fonnd  in 
this  report,  and  they  are  so  compiled  that,  by  studying  the  graphi(sd 
representations  and  tabulated  statements,  one  may  gain  detailed  infor- 
mation concerning  the  present  channels,  the  changes  which  have  taken 
place,  &c. 

The  resalts  of  tidal,  sediment,  and  velocity  observations  are  given  on 
chart  No.  7,  and  fully  explained  thereon. 

AT  THE  HEAD  OF  THE  PASSES. 

The  chart  of  this  survey  is  No.  5,  and  on  chart  No.  7  will  be  foand 
comparative  profiles  and  sections  which  furnish  information  regarding 
the  changes  which  have  occurred  during  the  year  and  siijce  1875. 

On  account  of  the  width  of  section  at  this  locality,  where  the  river 
divides  into  three  passes,  its  depth  varies  with  the  stage  of  jbhe  river; 
that  is,  the  depth  is  greatest  in  high  river  and  least  during  low  river. 

Using  sections  (r  H  and  I  J,  chart  No.  7,  it  will  be  seen  that  the  shoal- 
ing which  took  place  above  Upper  Dam  last  year  has  been  greatly  re- 
duced, and  that  now  the  tendency  of  the  shoaling  above  this  dam  is  to 
the  westward,  whereas  last  year  it  extended  towards  and  well  into 
Northeast  Pass. 

Comparative  profiles  E  F  show  that  the  depth  into  Northeast  Pass 
has  increased  an  amount  varying  from  2  to  5  feet,  in  vertical  height, 
above  the  mattress-sill  and  9  feet  below  it  during  the  year,  and  from  4 
to  10  feet  since  1875. 

Profiles  A  B  show  that  but  little  change  has  taken  place  during  the 
year,  or  since  1875,  in  the  entrance  to  South  Pass  above  a  point  1,000 
feet  above  Upper  Dam.  Below  that  point  it  has  deepened  in  some  places 
and  shoaled  in  others  during  the  year.  The  great  deepening  which  has 
taken  place  in  the  entrance  to  this  pass  since  1875  will  be  readily  seen 
from  these  profiles. 

Profiles  0  D  show  that  Southwest  Pass  has  deepened  quite  uniformly 
about  1.5  feet  down  to  a  point  opposite  Upper  Dam,  below  which  tiiero 
has  been  but  little  change,  and  since  1875  this  pass  has  deepened  about 
2  feet  down  to  the  mattress-sill. 

From  the  above,  therefore,  we  find  that  there  has  been  a  deepening 
during  the  year  and  since  1875,  and  again  we  note  the  fact  that  whilo 
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the  eotraiice  to  Sonth  Pass  has  been  greatly  deepened,  those  into  the 
other  passes  have,  in  comparison,  been  but  little  changed. 

On  Jane  21  the  least  depth  from  the  main  river  into  Sonth  Pass  was 
32.4  feet,  and  the  30-foot  channel  was  very  wide. 


Daring  the  month  of  November  a  complete  survey  of  South  Faes  was 
made,  the  charts  of  which  are  Sos.  3  and  4. 

As  compared  with  a  similar  survey  made  daring  the  same  month  of 
the  year  prevlons,  there  has  been  a  deepeniug  in  the  pass.  The  great- 
est deepening  took  place  in  the  deeper  reaches  while  the  ehoaler  ones 
in  some  cases  shoaled  and  in  others  remained  auchanged. 

*Ficaynne  Bayoa,  Grand  Bayon,  and  Goat  Island  reaches  all  shoaled, 
hat  since  the  river  began  to  rise  in  Janaary  they  have  deepened  again. 

Hince  1875  there  has  been  a  decided  shoaling  tbroaghoul  the  pass,  as 
will  be  seen  from  an  inspectioa  of  the  comparative  profiles  on  chart 
!No.  6,  These  profiles  give  a  complete  record  of  the  changes  in  the  chan- 
nel from  the  main  river,  throngbout  Sonth  Pass,  and  through  thejetties, 
to  the  Gulf,  and  will  be  foand  intereatiog. 

On  Jnne  21  the  least  depth  in  the  pass  was  in  the  reach  above  Goat 
Island,  which  had  a  central  depth  of  29.8  feet,  and  the  26-foot  channel 
was  300  feet  wide. 

On  the  same  day  there  was  a  central  depth  of  30  feet  in  Grand  Bayoa 
and  Picayune  Bayon  reaches. 

At  other  localities  throughout  the  pass  the  depth  and  width  of  channel 
la  sabstantially  as  shown  ou  charts  3  and  4,  from  which  the  following 
table  was  compiled: 

Tabulated  itaiemenl  of  iltt  dtptK  and  width  cf  ehannel  tknufhout  &mtk  Poji  of  th»  Ml*- 
•iMlwK  Biver,  from  Ea*t  Point  la  30-/oot  depth  In  the  main  riter,  given  in  ttparatt 
reaelim,  mte-foirik  of  a  milt  in  tengtk,  from  a  iwttg  made  in  Smembtr,  18S5. 
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Tabulated  eiatvment  of  the  depth  and  width  of  channel  throughout  South  Pau  of  the  Iftf- 

eUHppi  Bivetf  j'c, — Continued. 
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THE  CHANNEL  THROUGH  THE  JETTIES. 

The  channel  through  the  jetties  is  shown  on  Chart  No.  1.  As  com- 
pared  with  a  survey  made  one  year  ago,  this  channel  has  deepened 
during  the  year,  and  particularly  below  where  the  inner  west  jetty  be- 
gins. In  places  the  depth  has  increased  14  feet,  the  average  deepeniDg 
being  about  5  feet. 

During  the  months  of  September,  October,  November,  December,  and 
January  this  channel  shoaled  throughout,  in  consequence  of  the  sedi- 
ment brought  down  by  those  short  crises  which  occurred  during  those 
months.  Had  the  river  continued  to  rise,  the  current  would  have  been 
increased  sufficiently  to  have  carried  the  sediment  into  the  Gulf,  bat, 
after  rising  about  4  feet  it  would  then  fall  about  the  same  amount,  the 
current  would  be  decreased  in  velocity,  and  the  sediment  deposited. 
There  was  sufficient  margin  over  the  required  depth,  so  that  the  channel 
did  not  shoal  to  less  than  that  depth,  except  between  the  ends  of  the 
jetties,  where  for  seventeen  days  (from  January  25  to  29,  inclusive,  and 
from  February  5  to  16  inclusive)  the  required  channel  did  not  obtain. 

At  the  time  this  deficiency  occurred  the  concrete  blocks  on  the  west 
jetty,  opposite  to  where  the  shoaling  took  place,  were  submerged  at  flood 
tide,  and  therefore  the  flood  water  was  not  concentrated  in  the  channel; 
on  the  contrary,  the  flood-tide  cross-section  was  greatly  increased,  and, 
combined  with  the  effect  of  the  fluctuations  in  the  stage  of  the  river,  as 
a  natural  consequence,  caused  a  shoaling. 

The  changes  which  have  taken  place  in  the  depth  and  width  of  the 
jetty  channel  from  month  to  month  during  the  year  will  be  seen  from 
the  following  table : 
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tinted  statemenU  regarding  the  minttnttm  depths  and  widths  of  channel  through  ths  jetties, 
separate  reaehes  of  2,000  feet  eachj  according  to  surveys  made  monthly  during  the  fiscal 
ar  ending  June  20,  1886. 
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180 
170 

82.8 
83.6 
32.0 
80.7 
80.4 
80.6 
30.5 

30.2 
80i9 
83.1 
83.7 
36.0 
34.5 

280 
330 
290 
260 
230 
230 
220 
t 

185 
230 
240 
240 
300 
320 

130 

150 

130 

110 

90 

90 

50 

40 
65 
180 
200 
220 
240 

31.3 
3L0 
31.0 
31.7 
30.4 
30.1 
80.6 

28.5 
30.0 
32.0 
31.0 
34.5 
36.5 

270 
310 
280 
240 
210 
220 
210 

185 
200 
280 
270 
300 
330 

130 

130 

8t 

110 

110 

©r 

60 

mber 

80 

nber 

30 

1886. 
ury 

lary 

45 

1^.....:.::.:. 

130 

100 

210 

240 

be  least  depth  at  any  point  in  a  channel  is  the  most  important,  and 
refore  in  these  statements  only  that  depth  is  given.  By  reference 
he  profile  on  Chart  Fo.  6  one  may  know  the  depth  of  water  at  every 
it  thronghont  this  channel,  and  it  will  be  seen  that  but  a  compara- 
bly short  reach  in  it  has  a  less  depth  than  35  feet. 
Lccording  to  the  above  table  the  least  depth  through  the  jetties  at 
sent  is  33.2  feet ;  the  least  width  of  the  26-foot  channel  is  240  feet, 
I  of  the  30.foot  channel  170  feet. 

beyond  the  ends  of  the  jetties  there  is  a  central  depth  of  31.2  feet, 
I  the  26  and  30  foot  channels  are,  respectively,  260  and  190  feet  wide, 
'he  following  table  gives  the  minimum  depths  of  channel  through 
jetties  at  various  dates  since  the  commencement  of  the  works  of 
^rovement,  and  serves  to  show  the  progressive  channel  improvement 
n  that  time  to  the  present. 
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Table  giving  the  d^the  ofwuier  through  thejeitiee  at  variaue  datee. 


Dftte. 


1875. 
June 

187& 

JdMj 

August 

Koremoer 

1877. 

Haioh 

July 

October  25  to  December  14 * 

1878. 

HATCh 

December 

187». 

Maroh : 

Jane 

Julys 

December. 

1880. 

June 

July 

August 

September 

October 

KoTember 

December ,.... 

188L 

January  

February 

March... 

April 

May 

June 

July 

August 

October 

November , 

December , 

1882. 

January 

February  

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1888. 

January  

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1884. 

January 

February 


Distances  from  Sast  Point,  in  feet. 


0  to  2,000 


22.5 


23.8 
28.5 
22.0 


24.1 
24.0 
20.8 


20.0 
2a4 


2a6 
27.5 
80.5 
8L0 


8L0 
8a5 
8a5 
8a7 
8L0 
80.6 

aao 


80.5 

8a4 

8L5 

8a4 

80.2 
80.0 
8L0 
80.1 
30.2 
8a8 
8a2 


30.5 
8L8 
8L2 
31.7 
80.5 
30.8 
30.0 
30.3 
80.1 
30.0 
80.0 
31.0 


3L0 
31.2 
32.3 
33.7 
33.2 
32.5 
33.8 
32.1 
33.4 
82.7 
8L0 
80.5 


8La 
82.0 


2,000  to 
4,000. 


1&7 


20.8 
10.6 
20.8 


21.1 
24.0 
24.4 


25.0 
2614 


4,000  to 
6,000. 


16.7 


22.0 
2L0 
2L1 


23.2 
26.0 
2a5 


85.5 
85.7 


6,000  to 
8,000. 


8,000  to 
10,000. 


27.5 

43.4 

2a4 

47.7 

80.7 

8L0 

4&3 

82.5 

47.8 

31.0 

44.0 

8a4 

4&0 

31.0 

44.4 

3L5 

41.0 

31.0 

40.8 

30.6 

43.0 

80.4 

4L0 

30.2 

4L6 

81.2 

4L8 

80.0 

48.0 

30.5 

42.7 

80.5 

48.8 

82.0 

42.5 

32.0 

87.6 

80.8 

88.3 

3L8 

30.2 

82.8 

80.4 

80.4 

41.3 

36.0 

39.7 

30.6 

•89.2 

32.6 

39L6 

32.5 

39.4 

35.6 

89.0 

32.7 

3&7 

32.2 

3&1 

31.5 

3&8 

3L0 

37.1 

32.0 

8&1 

3L0 

37.0 

3L0 

35.2 

31.2 

36.0 

32.6 

45.7 

35.0 

44.0 

36.8 

46.0 

84.2 

45.0 

34.9 

44.0 

3&a 

4&0 

34.3 

46.0 

84.1 

4L5 

38.8 

43.8 

82.6 

48.0 

82.2 

89.2 

8L5 

4L8 

10.2 


21.0 
28.5 
2L2 


22.0 
28.8 
24.2 


25.4 
27.1 


27.0 
29.2 
3L0 
31.7 


31.4 
30.8 
32.0 
80.6 
80.8 
30.8 
30.8 


83.8 
32.0 
82.0 
33.0 
82.6 
82.0 
38.5 
32.0 
31.4 
30.4 
80.8 


31.1 
30.5 
30.8 
30.6 
3L0 
3L2 
30.6 
8L8 
3L9 
81.0 
21.5 
8L2 


30.2 
80.5 
31.5 
32.2 
82.8 
33,4 
32.0 
88.4 
32.3 
32.0 
84.5 
3L6 


82L7 


9.7 


17.1 
23.0 
2L1 


2L2 
23.5 
23.0 


24.3 
25.8 


27.0 
29.2 
30.7 
8L8 


3Sl1 
8L5 
32.0 
32.0 
8L0 
3a9 
3L0 


80.7 
8L0 
82.0 
83.0 
80.5 
8L7 
83.0 
8L0 
8L8 
80.0 
80.2 


sas 

80.8 
8L6 
80.8 
3L3 
81.3 
8L3 
8L8 
30.8 
8L4 
81.2 
8L0 


80.1 
30.0 
80.8 
80.0 
80.8 
3L0 
3L5 
38.4 
32.8 

saio 

31.5 
81.6 


tL8 
8L0 
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TdbU  giving  the  depths  of  water  through  the  jetties  at  varioM  datea— Continaed. 


Date. 


U84. 


ICueh..... 

April 

Kay 

June 

August.... 
8ei>lember. 
Ootober.... 
Voxtsuher , 
Deoember . 


188& 


Jumary ... 
Tetomaij.. 

Huoh 

April 

Ky 

June 

Jnly 

Avgoat.... 
Seineinber. 
October.... 
NoTomber . 
December . 


1886L 


Jumary . 
Tebroary 

^:- 

June 


Distance  from  East  Point,  in  feet. 


0to2,000 

2,000  to 

4,000  to 

6,000  to 

8,000  to 

10,000  to 

4,000. 

6,000. 

8,000. 

10,000. 

12,000. 

85.7 

89.5 

41.6 

840 

83.8 

8&7 

35.8 

87.3 

41.5 

3L7 

32.7 

86.4 

84.9 

35.8 

42.3 

343 

85.1 

8&0 

85.0 

85.8 

41.1 

84.0 

85.0 

85.0 

81.0 

86.8 

41.9 

33.9 

36.0 

82.0 

82.0 

84.0 

39.0 

33.1 

33.7 

83.5 

8L1 

33.4 

88.6 

32.6 

32.6 

32.6 

82.8 

82.8 

37.2 

32.2 

82.4 

sas 

8L6 

82.6 

87.1 

81.1 

31.6 

8L4 

86.7 

86.4 

86.9 

83.1 

346 

82.8 

4L7 

8&8 

85.7 

80.6 

341 

SOLS 

85.5 

86.0 

86.1 

3L0 

8L7 

8&7 

8(L0 

85.5 

87.0 

82.0 

32.6 

82.0 

80.7 

35.0 

8&6 

81.5 

38.5 

8L5 

84.7 

88.7 

85.7 

32.8 

82.8 

3L8 

88.8 

88.1 

86u5 

83.7 

88.6 

81.0 

80.5 

85.6 

37.6 

83.0 

82.0 

8L0 

85.8 

83.8 

85.2 

82.2 

30.7 

8L7 

83.8 

83.7 

85.8 

31.3 

80  4 

80.4 

82.7 

32.8 

85.1 

80.8 

80.6 

80.1 

88.0 

82.2 

84.2 

80.9 

80.6 

80.6 

88.6 

32.5 

33.0 

30.2 

80.2 

28.6 

82.8 

32.8 

341 

3L3 

30.9 

8ao 

82.8 

35.8 

84.0 

35.0 

33.1 

32.0 

35.4 

84.5 

846 

3a7 

83.7 

81.0 

85.9 

35.6 

84.2 

31.0 

86.0 

344 

88.3 

35.2 

38.4 

83.2 

34.6 

36.6 

SITBYEY  BEYOND  THE  ENDS  OF  THE  JETTIES. 

The  chart  of  this  survey  is  No.  2.  The  sarvey  extends  to  a  depth  of 
100  feet  of  water,  which  is  abont  1}  miles  beyond  the  ends  of  the  jetties. 

By  reference  to  Plate  I,  the  note  on  which  fully  explains  the  results 
thereon,  it  will  be  seen  that  the  20,  30,  40,  and  50  feet  curves  advanced 
during  the  year,  and  that  all  the  crest  receded,  the  60-foot  curve  showing 
but  little  change.  These  results  are  exactly  the  reverse  of  those  obtained 
last  year,  and  show  that  whatever  shoaling  has  taken  place  during  the 
year  has  been  in  a  lesser  depth  than  60  feet  of  water. 

The  following  diagram  gives  the  amount  that  each  curve  has  advanced 
since  1877.  Taking  the  results  in  1877  as  a  basis  for  comparison,  the 
amount  that  each  curve  has  advanced  since  then  will  be  the  difTerence 
between  its  mean  ordinate  for  1877  and  that  for  1886.  For  example,  we 
see  that  from  1877  to  1886  the  70-foot  curve  advanced  899  feet,  &c. 
This  curve  shows  the  greatest  advance,  and  the  20-foot  curve  shows  the 
least. 

As  heretofore  shown,  and  as  a  well-established  fact,  the  curves  of 
lesser  depths  show  the  greatest  advance  on  the  westward  and  the  least 
on  the  eastward,  while  generally  the  central  portion  advances  the 
least.  From  an  examination  of  Chart  No.  2  it  will  be  seen  that  but  two 
of  the  curves  which  show  a  recession  are  within  the  area  which  is  com- 
pared by  mean  depths,  and  since  the  majority  of  the  curves  within  that 

78  E 
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area  shows  an  advance,  it  indicates  that  the  general  result  will  be  a . 
shoaling. 

This  area  contains  IJ  square  miles,  and  is  subdivided  into  21  lesser 
areas.  The  mean  depth  of  each  and  then  of  the  whole  area  is  deter- 
mined and  compared  with  earlier  results  similarly  obtained,  and  in  this 
way  we  may  locate  the  areas  which  are  undergoing  the  greatest  or  least 
change — ^that  is,  we  may  show  how  the  material  deposit^  is  distributed 
over  this  area. 

The  results  of  these  determinations  are  as  follows,  viz: 

Foet 

Mean  fiU  over  whole  area  from  1885  to  1886 0.12 

Mean  fiU  over  whole  area  from  1876  to  1886 7.25 

A  clear  understanding  of  the  change  in  each  subdivision  of  this  area 
will  be  readily  obtained  from  the  following  diagrams,  which  represent 
it  on  a  small  scale. 

The  figures  in  each  subdivision  are  the  differences  between  tbe  mean 
depths  of  each  division  as  obtained  for  the  years  between  which  the 
comparisons  are  made,  and  therefore  express  in  feet  and  tenths  of  a  foot 
the  vertical  height  of  the  deepening  or  shoaling  in  each. 

Shaded  areas  are  those  which  have  shoaled,  and  blank  areas  have 
deepened. 

No.  1  gives  the  results  obtained  by  comparing  the  depths  for  1885 
with  those  for  1886,  and  No.  2  compares  those  for  1876  with  those  for 
1886. 

The  results  on  No.  2  confirm  those  deduced  in  the  comparisons  by 
mean  ordinates,  and  likewise  show  that  the  greatest  shoaling  westward 
of  a  line  which  is  the  prolongation  of  the  west  jetty  is  near  the  end  of 
that  jetty,  while  to  the  eastward  of  a  line,  which  is  the  prolongation  of 
the  last  jetty  the  shoaling  is  greatest  in  the  division  most  remote  from 
the  end  of  that  jetty ;  and,  finally,  that  the  central  areas,  or  those  di« 
rectly  in  advance  of  the  jetties,  have  shoaled  the  least. 

REOAPITULATION. 

From  tbe  preceding  results  it  will  be  seen  that  the  least  depth  at  any 
point  throughout  tbe  channel  from  the  main  river  to  the  G-ulf  of  Mexico 
is  29.8  feet,  and  the  least  width  of  the  26-foot  channel  is  240  feet. 

Since  August  1, 1882,  with  the  exception  of  seventeen  days  previously 
mentioned,  there  has  been  '^  a  channel  through  the  jetties  26  feet  in 
depth,  not  less  than  200  feet  in  width  at  the  bottom,  and  having  through 
it  a  central  depth  of  30  feet  without  regard  to  width ; "  also  through  Ond 
shoal  at  the  head  of  South  Pass,  and  ^'  through  the  Pass  itself,"  there 
has  been  ^<  a  channel  having  a  navigable  depth  of  26  feet." 

Is 
VESSELS  AaROUND. 

But  three  vessels  were  aground  during  the  year,  one  nesr  the  foot  of  !^ 
Orane  Island,  and  two  on  the  lump  beyond  the  ends  of  the  jetties,  which  j ' 
is  now  marked  by  a  spar-buoy.  One  of  these  vessels  was  drawing  246  u 
feet    In  each  case  it  was  stated  that  the  vessels  ^^  handled  badly."         ^ 

The  depth  of  water  in  the  channel  was  measured  as  soon  as  tilie  ve0-  ^ 
sel  grounded,  and  the  fact  established  that  it  was  not  for  want  of  deptii  ^ 
of  water  that  these  accidents  occurred.  ^b 
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«TE    OF   FUNDS  REQUIRKD   FOR   BXAMlVATtON§    AND    BURVETS   AT  SOUTH   PASS 

(f  THE  MisstaatFPi  rivbr  for  tuk  fiscal  year  bndimq  junb  30,  1888. 

taut  eugineera J $4,500 

rder 1,800 

.1  eiiKineer ,  1.200 

ir-levcil  observer ISO 

len 4,680 

f  office 180 

if  uiaiBtaut  engiDeers'  qnatten 240 

;e  and  traveling  expenses..... 200 

nlanachandaffloe 350 
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Repairs  to  launches  and  boats tI»S 

Sapplies  for  launches  and  office 6 

Contingencies -••      %6 

Total 16,8 

Money  statement. 

July  1, 1885,  amount  available ;-...    $3,849 

Amount  appropriated  by  act  approved  Biay  26j^886,  to  supply  deficient 
in  amount  required  for  expenoiture  to  June  30, 1886..... 6,492 

10,341 

July  1, 1886,  amount  expended  during  fiscal  year,  exolusiTe  of 

liabilities  outstanding  July  1, 1885 •9,119  99 

July  1, 1886,  outstanding  Uabilities 49  02 

».  168 


July  1,  1886,  amount  available 1, 172 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    16, 870 

CONCLUSION. 

The  daty  which  involves  upon  me  as  inspectiiig  officer  of  the  jetti 
is  such  as  to  reqaire  that  I  keep  a  partly  employed  at  Port  Eads, 
order  that  I  may  be  prepared  <'  to  report  the  depth  of  water  and  wid 
of  channel  eecured  and  maintained  from  time  to  time  in  said  chann* 
together  with  such  other  information  as  the  Secretary  of  War  may  < 
rect.'^ 

On  December  1, 1875,  the  available  fands  for  this  work  were  c 
hausted,  and  as  I  am  prohibited  by  law  from  incurring  any  oblif 
tions  beyond  appropriations  made,  I  was  unable  to  ask  or  request  i 
party  of  employes  to  continue  their  services  after  that  date.  Thi 
however,  voluntarily  continued  their  services,  relieving  the  Govemme 
from  any  obligation  to  pay  them  for  the  same,  unless  Congress  voluni 
rily  appropriated  funds  for  that  purpose. 

They  continued  their  services  seven  months  before  receiving  any] 
muueration,  and  for  the  information  furnished  during  that  time,  a: 
for  the  subject-matter  of  this  report,  all  of  which  is  of  importance 
commerce  and  the  Government,  1  am  indebted  to  them. 

In  view  of  the  fact  that  Mr.  Eads  may  claim  his  quarterly  paymen 
whether  examinations  and  surveys  are  made  or  not,  and  in  view  of  t 
commercial  importance  of  this  work,  and  of  the  inf^rest  which  the  Gk 
ernment  has  involved,  and  again  that  the  series  of  valuable  resu 
deduced  from  these  surveys  may  not  be  interrupted,  I  would  respe 
fully  suggest  that  the  appropriation  for  this  work  be  made  an  im 
pendent  measure,  as  is  the  appropriation  from  which  the  contractor 
paid.. 

I  would  again  respectfully  invite  attention  to  the  importance  audi 
cessity  of  authorizing  the  enforcement  of  rules  regulating  the  navigati 
of  South  Pass,  and  also  of  driving  mooring  piles  along  the  east  bank 
the  pass. 
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These  two  measures  are  of  great  commercial  importance  in  protecting 
the  safety  of  the  navigation  of  Soath  Pass. 

My  thanks  are  dae  Mr.  O.  Donovan,  the  able  assistant  in  local  charge 
of  the  examinations  and  surveys  herein  shown,  for  all  the  information 
embraced  in  the  report,  as  well  as  for  the  report  itself. 
Bespectfolly  submitted. 

W.  H.  Hexteb, 
Major  of  EngineerM. 
To  the  Ohibf  of  Enoineebs,  IT.  S.  A. 


APPENDIX  R. 


IMPROVEMENT  OF  VARIOUS  WATER-COURSES  IN  THE  STATE  OF  LOUISI- 
ANA—IMPROVEMENT OF  SABINE  PASS  AND  OF  SABINE  AND  NECHE8 
RIVERS,  TEXAS. 


BEPOBT  OF  MAJOR  W,  H.  HEUEB,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHAROE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886,  WITH  OTRE^ 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Amite  River,  Loaisiana. 

2.  Taugipahoa  Kiver,  LouisiaDa. 

3.  Tchefcmcte  River,  Louisiana. 

4.  Tickfaw  River,  LouisiaDa. 

5.  Bayou  Teche,  Louisiana. 

6.  Connecting  Bayou  Teche  with  Grand 

Lake  at  Charenton,  La. 

7.  Bayou  Black,  Louisiana. 

8.  Bayou  Courtableau,  Louisiana. 

9.  3ayou  Terrebonne,  Louisiana. 


10.  Bayou  La  Fourche,  Louisiana. 

11.  Calcasieu  River,  Louisiana. 

12.  Calcasieu  Pass,  Louisiana. 

13.  Sabine  Pass,  Texas. 

14.  Sabine  River,  Louisiana  and  Texas. 

15.  Neches  River,  Texas. 

16.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


Office  United  States  Engineers, 

New  Orleans^  La.^  Jvly  8, 1886. 

General  :  I  have  the  honor  to  transmit  herewith  my  aunaal  reports 
for  the  fiscal  year  ending  Jane  30, 1886,  for  the  works  of  improvement 
and  examinations  and  surveys  in  my  charge. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Heuer, 

Major  of  Engineers. 
Brig.  Gen.  John  Newton, 
Chief  of  Engineersj  U.  8.  A. 


Ri. 

IMPROVEMENT  OF  AMITE  RIVER.  LOUISIANA. 

The  original  project  for  improving  this  river  was  adopted  in  1880,  the 
object  being  to  obtain  a  channel  of  navigable  width  and  5  feet  depth  at 
low  water,  or  as  near  that  as  possible  without  dredging,  from  the  junc- 
tion with  jSayou  Manchac  continuously  up-stream  as  Ibx  as. the  appro- 
Iiriation  would  permit.    By  act  of  Congress  approved  June  14, 1880,  the 
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X  woald  respectfolly  recommeud  that  this  plant  be  retained  antil  the 
eating  of  the  next  Congress,  then  if  there  are  no  appropriations  made 
X-  the  above  works  that  the  plant  be  sold. 

G?his  recommendation  was  approved  by  the  Ohief  of  Engineers,  United 
bates  Army,  November  17, 1885. 

G?he  value  of  the  commerce  of  this  hver  is  estimated  at  $250,000  ^u- 
cially,  the  principal  products  being  sugar,  molasses,  staves,  shingles, 
Lmber,  and  wood.  , 

Should  any  further  appropriation  be  made  for  this  work  it  will  be  used 
I  continuing  the  project  as  made. 

Money  statement. 

xily  1, 1885,  amount  available $121  99 

jjIj  1,  1886,  amount  expended  during  fiscal  year,  exclusiYe  of  liabilities 
outstanding  July  1,  ltt85 120  00 

^uly  1, 1886^  amount  available 1  99 

unoont  appropriated  by  act  approved  August  5, 1886 2,000  00 

kmonnt  available  for  fiscal  year  ending  June  30, 1887 2,001  99 


r 


Amount  ^estimated)  required  for  completion  of  existing  pnneot 6, 205  00 

Amount  tnat  can  be  profitably  expended  in  fiscal  yearenmns  June  30, 1888      6, 205  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  18(S6  and  1867. 


R  2. 

mPBOVEMENT  OF  TANGIPAHOA  EIVER,  LOUISIANA. 

An  appropriation  was  made  in  1872,  and  was  expended  in  clearing 
khe  river  of  snags,  rafts,  and  leaning  trees  over  a  distance  of  16  miles 
^m  its  month. 

Examination  and  snrvey  were  authorized  June  18, 1878.  The  survey 
pvas  begun  in  1879.  The  assistant  engineer  who  made  the  survey  found 
nany  obstructions,  such  as  snags,  overhanging  trees,  &c.,  and  estimated 
lie  cost  of  their  removal  up  to  Connor's  Bridge,  IJ  miles  from  Amite 
Dity  and  58  miles  above  the  mouth,  at  $10,000.  This  improvement 
ronld  give  a  clear  channel  42  inches  deep  to  a  point  32  miles  above  the 
Doath  and  for  a  farther  distance  of  21  miles  a  clear  channel  of  24 
iiches. 

An  appropriation  of  $5,000  was  made  June  18, 1880.  On  September 
^j  1880,  agreement  was  made  with  Carl  P.  Segmet  for  clearing  34  miles 
or  the  sum  of  $4,750. 

On  March  3, 1881,  an  appropriation  of  $2,000  was  made  for  continu- 
um the  improvement.  The  approved  project  for  expending  this  sum 
Provided  for  continuing  the  work  above  the  point  to  be  reached  by  first 
contract.  One  bid  was  received  on  this,  and,  being  considered  excessive, 
ras  rejected.  The  first  contract  was  reported  completed  in  November, 
L8S1,  and  the  work  was  accepted.  On  January  3, 1883,  a  contract  was 
nade  with  C.  E.  Gate  for  clearing  out  7^  miles,  at  $235  per  mile.  The 
work  was  accepted  late  in  June,  1884,  having  been  reported  twice  as 
ftBished  and  twice  rejected. 

On  July  22, 1884,  the  charge  of  this  work  was  transferred  to  Capt. 
Chomas  Turtle,  Corps  of  Engineers,  by  Maj.  Amos  Stickney,  Corps  of 


/ 
( 

f 
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under  a  modification  of  instractions  the  plant  was  dropped  d( 
Lanier's  Bridge,  and  the  work  of  cleaning  oat  the  stream  froE 
down  to  the  mouth  commenced  September  15  and  was  completer 
ber  11, 1884. 

The  charge  of  this  work  was  transferred  to  me  by  Capt.  1 
Turtle,  Corps  of  Engineers,  on  the  12th  of  February,  1885,  in  i 
ance  with  Special  Orders,  No.  6,  paragraph  3^  January  8, 1885. 

About  12  miles  of  the  53^  miles  included  in  the  project  for 
provement  of  Tangipahoa  River  have  not  been  touched.  Majoi 
ney's  last  report  recommends  an  appropriation  of  $1,700  to  \h 
for  completion,  to  be  applied,  however,  in  recleaning  the  lowe 
which  is  again  obstructed.  He  also  suggests  that  it  might  be 
consider  now  some  plan  for  moving  the  bar  at  the  mouth,  whi 
mits  only  light-draught  vessels  to  enter.  The  work  for  the  lowc 
has  been  completed,  an  appropriation  of  $2,000  having  beei 
July  5, 1884.  It  is  believed  that  it  will  be  useless  to  carry  t 
provement  any  farther  up  stream,  and  if  $1,700  be  appropria 
Congress  in  accordance  with  the  original  estimate,  it  will  be  app 
recleaning  out  that  portion  of  the  river  which  has  already  be 
proved. 

The  work  is  not  a  permanent  one,  as  obstructions  are  reformii 
is  purely  of  local  importance.  It  is  not  known  that  any  benefit 
resulted  to  commerce  since  the  improvements  have  been  made. 

Ko  work  has  been  done  during  the  past  fiscal  year,  no  approp 
having  been  made  since  that  of  July  5, 1884. 


J  Money  statement 


f  Amount  (estimated)  required  for  completion  of  existing  project 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1886 
Submitted  in  compliance  with  requirements  of  section  2  of  rlTer  and 
harbor  acts  of  1866  and  1867. 
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t  and  part  for  the  constraction  of  a  breakwater  extending  820  feet  inta 
the  lake. 

^     The  original  estimate  for  improving  this  river  was  $5,460,  the  greater 

^portion  of  which  was  for  dredging  the  bar  at  the  mouth.    It  waa 

^thought,  however,  that  a  dredged  channel  over  this  bar  could  not  be 
maintained  without  protecting  works,  which  would  cost  considerably 

;more  than  the  dredging. 

Major  Stickney,  who  had  this  work  in  charge,  caused  a  re-examina- 
tion to  be  made  in  1884,  and  in  his  report  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1874,  vol.  2,  page  1269,  he  reports  the  river  in 

rgood  order,  excepting  the  bar  at  its  mouth,  and  suggests,  as  a  method 
for  improving  the  bar  to  build  a  jetty  or  breakwater  2,500  feet  long 
across  the  bar  into  the  comparatively  deep  water  of  the  Lake  Pontchar- 
train,  and  then  to  dredge  the  channel  through  the  bar,  in  the  hope  that 
the  jetty  would  prevent,  or  at  all  events  greatly  retard,  the  refilling  of 
thQ  cut  with  sand.  The  estimated  cost  of  this  improvement  is  $20,400, 
and,  if  authorized  by  Congress,  $19,000  of  this  amount  should/  be  ap- 
propriated for  the  fiscal  year  ending  June,  30, 1888,  and  appliM  ta 

extending  the  breakwater,  dredging  the  bar,  and  removing  any  other 

obstructions  that  may  have  formed  since  the  river  was  cleared  out. 

Should  the  improvement  be  made  as  contemplated,  the  protection  of 

the  mouth  of  the  river  would  also  enable  vessels  navigating  the  lake  to 

use  this  mouth  as  a  harbor  of  refuge  in  case  of  gales.    The  depth  of 

water  on  the  bar  at  its  lowest  stage  (during  a  norther)  is  about  4^  feet. 
The  improvement  thus  far  made  has  not  been  of  any  material  benefit 

to  commerce. 

The  report  of  1884  estimates  the  annual  value  of  the  products  carried 

down  the  river  at  $106,500,  consisting  of  sugar  and  molasses,  cotton^ 

-wool,  brick,  sand,  charcoal,  lumber,  beef,  and  hides. 

The  improvement,  if  mskde,  will  be  of  local  benefit  only,  and  cannot 

be  considered  permanent,  as  the  obstructions  will  eventually  re-form. 
!No  work  has  been  done  during  the  past  fiscal  year,  no  money  being 

available.    The  work  is  located  in  the  collection  district  of  New  Orleans } 

the  nearest  light-house  is  at  the  mouth  of  the  river. 

I  append  First  Lieut.  O.  T.  Crosby's  report  upon  an  examination  of 

the  mouth  of  the  Tchefuncte  Biver,  Louisiana. 

Money  statement 

f  Amount  restimated)  required  for  completion  of  existing  project |19, 000  00 

J  Amount  tnat  can  be  profitably  expended  in  fiscal  vear  en£ng  June  30, 1888    19, 000  00 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
L      harbor  acts  of  1866  and  1867. 


BEPORT  OF.  UEUTENAirr  O.  T.   CROSBY,   CORPS  OF  ENGINEERS. 

New  Orleans,  La.,  July  3, 1685. 

.  Sib  :  I  have  the  honor  to  report  as  foUows  upon  an  examination  of  the  mouth  of 
rcbefhncte  Biver,  Louisiana,  made  by  me  on  July  1,  in  obedience  to  your  verbal  or- 
lers.    I  was  assisted  by  Mr.  C.  D.  Anderson. 

With  transit  and  stadia  the  position  of  the  partially  completed  Jetty  was  deter- 
nined  and  lines  of  soundings  directed.  The  results  have  been  plotted  and  the  chart 
«  herewith  submitted.  Comparing  it  with  that  made  before  the  Jetty  was  built,  it 
n^lll  be  seen  that  the  lines  are  nearly  the  same.  The  distance  between  and  the  di* 
actions  of  the  6-foot  curve  on  the  outer  slope  of  the  bar  and  the  inner  4-foot  curve 
tre  almost  exactly  the  same.  Some  changes  between  these  in  the  positions  of  the  5- 
oot  carves  are  observable,  but  they  are  immaterial.  Substantially  it  may  be  said 
liAi  no  effect  has  been  produced,  nor  oould  any  be  expected  before  the  building  of 


wind-tide  to  let  tliem  pass,  bat  generally  there  is  little  complaint.  Althoagh 
is  as  yet,  so  far  as  I  can  see,  no  reason  to  doubt  tlie  ef^cacy  of  the  original  proj< 
obtaining  increased  depth  across  the  bar,  it  might  be  wise,  in  view  of  the  abo 
ported  opinions,  to  await  an  indication  of  expanding  commerce  before  spending 
money  on  the  work.  *  As  almost  the  entire  business  of  the  river  is  done  with  th 
and  throQgh  the  two  canals  entering  the  old  and  new  basins,  the  demand  for  gn 
draught  can  scarcely  occur  until  a  new  line  of  business  is  established,  runnii 
dcjeper  harbors  than  those  afforded  by  the  canals. 

The  Jetty,  840  feet  Ions,  has  stood  one  severe  storm,  losing  a  few  of  the  binders  ^ 
oonnect  the  piles.    The  orush  is  still  in  place,  and  the  whole  struetare,  unless  atti 
by  unusually  fievere  storms,  will  probskbly  remain  in  fair  condition  until  the  ; 
concerned  and  Consress  shall  have  expressed  their  wish  in  the  matter. 
Very  respectfully,  your  obedient  servant, 

O.  T.  Crosby, 
Fir$t  Lieutmtant  Engim 
Bii^.  W.  H.  Heuer, 

Citrpi  of  Engineers,  U.  S,  A» 
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IMPROVEMENT  OF  TICKFAW  RIVER,  LOUISIANA. 

1316  work  originated  in  an  examination  authorized  by  act  of  Oon| 
approved  March  3, 1879,  a  report  of  which,  with  plan  and  estima 
cost,  was  published  in  Beport  of  Chief  of  Engineers  for  1880,  Ai 
dixM. 

The  estimate  of  $10,230  for  improvement  included  the  branches  B 
Natalbany,  and  Pouohatoula  rivers.  The  project  was  adopted  in  : 
the  object  being  to  obtain  a  channel  of  navigable  width  and  dept 
a  distance  of  26  miles  up-stream  by  clearing  out  obstructions,  sue 
t^nags,  logs,  trees,  &c.  The  first  appropriation  of  $2,000  was  made  Ikl 
3, 1881,  and  a  contract  entered  into  with  Mr.  Pagan  on  October  5, 
The  work,  by  contract,  commenced  January  4, 1882,  and  16  miles  we] 
ported  as  cleared  in  the  Beport  of  the  Ohief  of  Engineers  for  1882 
act  of  Congress  of  August  2, 1882,  an  additional  appropriation  of  $: 
was  made,  and  the  project  for  its  expenditure  provided  for  a  continu 
of  contract  work,  but  the  inefficiency  of  the  lowest  bidder  and  the 
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•i    'So  work  on  the  branches  of  the  Tickfaw  has  been  done. 
^    The  commerce  of  the  fonr  streams  is  carried  by  about  15  schooners 
^er  week.    The  benefit  to  commerce  resolting  from  the  improvement 
vjOf  this  stream  is  purely  local.    It  would  result  in  very  little  advantage 

to  improve  navigation  any  higher  up  in  the  Tickfaw^  but  the  branches 
^f  this  stream,  the  Blood,  Natalbany,  and  Ponchatonla,  are  in  need  of 
improvement,  and  are  part  of  the  project  estimated  for  in  1880.    It  is, 

therefore,  recommended  that  no  further  appropriation  be  made  for  the 
-Tickfaw  unless  the  money  so  appropriated  can  be  applied  to  the  branches 
-referred  to.  In  this  event,  the  $6,230  estimated  for  will  complete  the 
^.whole  project  estimated  for. 

:  Nothing  has  since  been  done  on  this  river  other  than  that  necessary 
^for  the  care  of  the  plant  now  laid  up  at  Springfield,  La. 

r. 

z  Money  statement 

^aly  ly  1885,  amount  available $33  73 

^^nly  1)  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1885 30  00 

»Jaly  1,  1886,  amount  available 3  72 

I  Amount  appropriated  by  act  approved  August  5, 1886 2,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1887 2,003  72 

i  C  Amount  ^estimated)  required  for  completion  of  existing  project 4, 2:30  00 

I  Amount  tnat  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1888      4,230  QO 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


R5. 

IMPROVEMENT  OF  BAYOU  TECHE,  LOUISIANA. 

On  May  5, 1870,  an  appropriation  of  $500  was  made  for  a  survey  and 
estimate  of  cost  of  improvement  of  Bayou  Teche.  The  survey  having 
been  made  and  reported,  an  appropriation  of  $17,500  was  made  July 
11, 1870.  With  this  money  much  relief  was  given  by  removal  of  natural 
and  artificial  obstacles,  such  as  overhanging  trees,  snags,  and  wrecks 
between  the  mouth  and  Saint  Martinsville,  a  point  about  65  miles  above 
the  mouth.  The  work  was  done  by  hired  labor,  and  for  a  sum  consid- 
erably less  than  that  appropriated.  Captain  Howell,  the  officer  in  charge^ 
having  found  it  best  to  abandon  some  features  of  the  original  project^ 
Bach  as  the  cutting  of  brush  along  the  bank. 

March  3, 1879,  an  examiuation  of  this  bayou  was  authorized  by  Con- 
fess, a  report  of  which,  together  with  plans  and  estimates,  was  pub- 
lished in  Beport  of  Chief  of  Engineers  for  1880,  Appendix  M.  The  im- 
provement recommended  in  this  report  had  in  view  the  obtainment  of 
slackwater  navigation  as  far  up  as  L^onviUe,  about  109  miles  from  the 
mouth  and  13  miles  from  the  head  of  the  bayou.  Three  timber  locks 
with  needle-dams  were  recommended,  besides  removal  of  snags,  &c. 
The  total  estimate  of  costs  was  $58,190,  of  which  $45,000  was  for  the 
three  locks  and  dams,  of  7-foot  lift  each.  !No  clearing  of  the  river  for 
the  13  miles  above  L^onville  was  provided  for,  as  the  information  ob- 
tained in  the  reconnaissance  of  1879  led  to  the  belief  that  there  was  no 
water  for  the  passage  of  boats  except  at  extreme  floods.  This  report 
was  submitted  February  27, 1880.    On  June  14, 1880,  an  appropriation 
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of  $6,000  was  made  for  commencement  of  the  work.  It  was  expended 
in  removal  of  snags,  overhanging  trees,  &c.,  between  Saint  Martios- 
ville  and  L^onville,  or  Leon's  Bridge.  The  work  was  reported  completed 
in  June,  1881,  and,  after  an  inspection  by  Assistant  Engineer  H.  C.  Col- 
lins, was  accepted. 

Subsequent  examinations  and  the  concurrent  testimony  of  all  river 
men  interested  lead  to  the  conclusion  that  the  work  was  done  in  a  very 
unsatisfactory  manner.    Trees  were  cut  down  to  a  high-water  level, 
leaving  many  dangerous  stumps.    The  same  section  of  the  bayou  would 
certainly  have  to  be  worked  over  again  in  any  systematic  improvement 
March  3, 1881,  an  appropriation  of  $20,000  was  made.    In  sabmitting 
a  report  for  its  expenditure.  Major  Howell  recommended  the  making  of 
a  detailed  survey  before  precise  plans  were  attempted.    This  recommeD- 
dation  was  approved  May  12, 1881.    The  survey  was  begun  in  October, 
1882,  and  completed  March  13,  1883.    It  extended  from  the  head  to 
Oharenton,  a  point  about  30  miles  above  the  mouth.    The  data  obtained 
by  this  survey  showed  that  with  two  locks  having  a  lift  of  about  8  feet 
each  5  feet  depth  could  be  carried  to  within  4  mUes  of  Port  Barr^,  at 
the  head  of  the  Teche,  and  that  in  ordinary  high  water  this  distance  i« 
also  navigable.    Whether  it  would  be  worth  the  cost  to  improve  this 
reach  by  considerable  dredging  was  considered  questionable.     While 
the  ordinary  supply  was  thought  probably  sufficient,  reference  is  made 
to  the  fact  that  Spanish  Lake,  lying  near  Saint  Martinsville,  could  be 
readily  drawn  upon  for  an  increased  supply,  if  necessary. 

The  position  of  the  lower  lock  was  assigned  in  a  farther  report  on  tk 
same  survey,  published  in  1884,  at  a  point  about  5  miles  below  Saint 
Martinsville  5  this  to  carry  5  foot  navigation  as  far  as  17  miles  above 
Saint  Martinsville  and  2  miles  above  the  village  of  Breaux  Bridge. 

The  original  estimates  were  considerably  changed.  Each  of  the  two 
locks  with  accompanying  dam  was  estimated  at  $45,000.  A  smali 
amount  of  dredging,  removal  of  snags,  &c.,  with  26  per  cent,  contin- 
gency fund,  carried  the  total  estimate  to  $135,625.  It  was  recommended 
that  the  lock  be  of  brick,  instead  of  wood.  Detailed  drawings  were 
prepared,  but  not  until  aftw  the  above  estimates  were  submitted. 

The  appropriation  of  $20,000  in  1881  was  for  improving  Bayou  Teche, 
between  Saint  Blartinsville  and  Port  Barr6. 

On  July  5,  1884,  an  appropriation  of  $6,500  was  made  for  **  contin 
uing  improvement.''  Captain  Turtle,  who  assumed  charge  of  this  work 
July  23, 1884,  in  a  letter  to  the  Chief  of  Engineers,  dated  January  12. 
1885,  recommended  that  of  this  last  appropriation  as  much  as  might  be 
needed  should  be  applied  to  the  removal  of  obstructions  from  the  month 
up,  the  work  to  be  done  by  the  Government-wrecking  plant  then  on 
the  Bayou  La  Fourche. 

He  also  recommended  that  additional  data,  snch  as  discharge  and 
low- water  slope  bearing  on  the  lock  project  be  obtained  and  paid  for 
from  the  appropriation  of  1881.  These  recommendations  being  ap- 
proved the  wrecking  plant  was  transferred  to  the  Teche  in  February, 
1885,  and  has  since  been  constantly  employed  there. 

Nearly  the  whole  of  the  month  of  April  was  occupied  in  removing  the 
wreck  of  the  Chambers,  the  cost  of  the  work  being  borne  by  the  general 
appropriation  for  removal  of  wrecks. 

The  survey  previously  made  having  terminated  at  Charenton,  Lieut 
O.  T.  Crosby  was,  in  May,  1885,  ordered  to  complete  the  transit  work  to 
the  month  and  carry  the  level  line  to  Morgan  City,  on  the  Atchafalaya. 
where  a  gauge  had  long  been  read.  The  work  was  completed  June  4. 
1885,  and  report  thereon  submitted.    There  being  no  reUable  infbnni^ 
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IS  to  low-water  discharge  of  the  bayou,  this  important  element  of 
roblem  was  determined  in  September,  1885,  Lieutenant  Orosby 
ig  the  observations.  My  letter  transmitting  the  report  submitted 
by  Lieutenant  Orosby,  together  with  that  report,  are  given  here- 
^  containing  the  results  of  investigations  and  my  recommenda- 
thereon.    In  my  last  annual  report  it  was  stated: 

Dot  recommend  any  appropriation  for  slaokwater  improvement  until  the  ne- 
for  such  improvement  is  made  absolutely  necessary,  and  certainly  not  until  the 
trees,  stamps,  d^c,  now  known  to  be  in  the  upper  part  of  the  bayou  are  re- 
and  the  effect  of  their  removal  is  seen  in  the  improved  navigation. 

ring  the  past  fiscal  year  a  large  part  of  the  work  referred  to  in  the 
)  paragraph  has  been  accomplished.  At  the  date  of  my  last  an- 
-eport,  the  United  States  Snag-boat  was  working  between  New 
k  and  Saint  Martinsville.  Under  the  direction  of  Lieutenant  Cros- 
le  snagging  operations  were  continued  about  10  miles- above  Saint 
nsville.  At  this  point  the  boat  was  prevented  from  going  fur- 
)y  the  low  stage  of  water,  September,  1885.  A  land  party  was 
organized,  which  began  work  about  3  miles  above  Breaux  Bridge 
bout  8  miles  above  the  point  where  the  boat  stopped  work.  These 
)8  were  too  deep  for  successful  working  of  a  land  force  and  more- 
vere  comparatively  free  from  obstructions. 

)  land  party  cleared  about  15  miles  of  the  very  shallow  and  much 
icted  portion  of  the  bayou. 

)y  reached  a  point  about  5  miles  above  Arnaudville,  the  last  village 
1  ascending  the  Teche,  19  miles  from  its  head.  Throughout  the 
les  still  untouched  the  bayou  is  narrow,  tortuous,  and  overgrown 
large  trees.  The  work  of  the  land  party  was  stopped  by  high 
in  January,  1886. 

)  snag-boat  which  had  been  put  at  work  on  the  lower  bayou  dur- 
le  very  high  water  on  the  upper  part,  removed  all  serious  obstruc- 
between  Kew  Iberia  and  Franklin,  below  which  point  no  trouble 
»erienced. 

January,  although  the  water  at  Breaux  Bridge  was  still  too  high 
e  most  successful  work  with  the  snag-boat,  it  was  ordered  up  to  the 
\  stretch,  previously  omitted,  and  the  worst  obstructions  were  re- 
1.  In  March,  the  water  having  risen  higher,  work  was  stopped, 
nee  then  nothing  has  been  done  save  for  care  of  property. 
a  result  of  this  work,  in  February,  1886,  there  existed  in  the  opinion 
utenant  Crosby,  who  carefully  examined  the  stream,  a  channel  suf- 
D  to  permit  a  vessel  40  feet  wide,  drawing  5  feet,  to  ascend  to  a 
3  miles  above  Arnaudville,  and  2  miles  further  except  for  the  ob- 
ion  of  a  fixed  bridge.  The  commercial  effects  may  be  judged  from 
llowing  correspondence : 

New  Obleans,  La.,  June  3,  1886. 

Yon  will  please  report  to  this  office  all  the  reliable  information  yon  can  obtain 
le  number  of  steamuoats  or  flats  tliat  have  gone  above  Breanx  Bridge  since  the 
9n  of  work  on  the  Teohe^  the  size  of  snohboats^  the  number  and  extent  of  their 
md  amount  of  freight  carried.  Also,  whether  yon  have  any  reports  or  anthori* 
opinion  as  to  the  navigation  of  the  upper  Teche. 
rder  of  Major  Heaer. 
iespectfnllyy 

O.  T.  Cbosbt, 
FIrtt  Lieutenant,  Engineen. 

?BTBR  OlTVBB. 


►!     I 
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firewood.    Lengths  of  boats  from  40  to  55  feet.    One  of  these  came  thron 
Bayou  Conrtableaa. 

The  steamboat  captains  and  pilots,  also  the  owners  of  the  Dorio,  speak  in  hit 
of  the  improvement  on  apper  Bayon  Teche,  and  their  opinion  is  that  if  locksi 
the  upper  bayou  wiU  be  nayigabie  all  the  year, 
very  respectfully,  your  obedient  servant, 

FKTBB  OlXVE 

Watt 
MaJ.  W.  H.  Heubr, 

CorpB  of  £!ngineer$,  U.  8.  A. 


r    n 


Money  statement. 

July  1,  1885,  amount  available $1( 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilitdes 
outstanding  July  1, 1^ 1< 

July  1, 1886,  amount  available ^ 


!{ 


r 

""I 


pbobable  wateb-supply,  looatiok  ajw  estoia.tbd  coi 
building  a  look  and  dam  fob  making  slaokwateb  vi 
tion  on  the  uppeb  pobtion  op  bayou  teohe,  lox7isian. 

Office  United  States  Encmneeb, 
Ifew  Orleans^  La.j  March  16, 1 

Oenebal  :  I  have  the  honor  to  forward  herewith  the  report  of 
O.  T.  Crosby,  United  States  Engineers,  giving  detailed  informal 
to  the  probable  water-snpply,  location  and  estimated  cost  of  bail 
lock  and  dam  for  making  slackwater  navigation  on  the  npper  i 
of  the  Bayou  Teche,  Louisiana. 

A  condensed  history  of  work  done  and  recommended,  appropri 
and  expenditures  made,  &c.,  since  1870,  for  the  improvement 
Bayon  Tecfie,  Louisiana,  was  made  in  the  last  annual  report  and  i 
in  Appendix  S,  Chief  of  Engineers'  Report  for  1885. 

At  present  the  bayon  is  navigable  during  the  entire  year  as  fa 
Saint  Martinsville.    To  make  it  navigable  as  far  up  as  Arnaad  vill 
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19  miles  of  the  Teche  I  believe  it  to  be  impracticable  to  improve  the  4 
or  5  miles  immediately  below  Port  Barr6  for  stream  navigation,  except 
at  an  expense  greatly  in  excess  of  any  benefit  to  be  derived  from  such 
improvement.  Occasionally,  when  the  Little  Teche  is  in  a  flood-stage, 
barges  come  down  from  the  Courtablean,  pick  up  what  little  freight  of- 
fers ;  they  are  polled  or  cordelled  back  to  the  Courtablean,  the  cargo 
transferred  to  steamboats,  and  findsa  much  shorter  water  route  to  market 
at  New  Orleans  than  would  be  possible  via  the  Teche.  The  upper  6  miles 
of  the  Little  Teche  is  but  little  more  than  a  gully;  its  banks  are  very 
steep,  heavily  timbered,  and  if  it  had,  say  5  feet  depth  of  water  in  it, 
the  width  of  water  surface  would  scarcely  average  20  feet.  During  a 
large  portion  of  each  year  this  part  of  the  bed  of  the  bayou  has  no  water 
in  it  except  in  little  pools ;  in  fact  this  portion  of  the  stream  becomes 
dry.  When  the  bed  of  the  Little  Teche  is  dry  and  the  Courtablean  is 
low,  the  bed  of  the  Teche  is  8  feet  above  the  surface  of  the  water  in  the 
Courtablean,  and  if  a  depth  of  4  or  5  feet  of  water  could  be  kept  near 
the  head  of  the  Little  Teche,  it  would  have  to  be  done  by  means  of  a 
dam  or  wall  in  the  Little  Teche  or  a  lock  and  dam  in  the  Courtablean, 
at  or  near  Port  Barr^.  If  a  lock  and  dam  be  built  in  the  Little  Teche, 
at  or  near  its  head,  vessels  could  not  be  locked  into  the  Courtablean, 
because  of  an  insufficient  water-supply,  and  if  the  lock  and  dam  were 
built  in  the  Courtablean,  the  cost  of  th|s  lock  and  dam.  would  probably 
be  greater  than  that  estimated  for  by  Lieutenant  Crosby  near  Saint 
Martinsville  in  the  Teche. 

If  a  lock  and  dam  should  be  built  below  Saint  Martinsville,  on  the 
Teche,  it  would  only  benefit  that  section  of  country  above;  that  is,  the 
villages  of  Breaux  Bridge,  Amaudville,  and  Leonville,  and  the  planta- 
tions intermediate. 

To  Breaux  Bridge  the  bayou  is  ordinarily  navigable  during  ten 
months  of  the  year,  and  to  Amaudville,  perhaps,  for  three  months  in 
the  year.  Leonville  is  a  very  small  settlement  of  about  two  stores.  By 
far  the  greater  portion  of  the  products  of  the  country  above  Saint  Mar- 
tinsville reach  market  at  New  Orleans  by  rail,  and  fully  90  per  cent,  of 
the  output  of  this  section  of  the  country,  though  it  may  come  down 
.  the  bayou  by  boat,  is  transferred  to  the  Morgan  Bailroad,  either  at 
Morgan  City  or  the  Atchafalaya,  or  at  some  other  station,  and  then 
reaches  New  Orleans  by  rail. 

The  products  of  the  country  for  shipment  above  Saint  Martinsville 
are  cotton,  sugar,  and  rice. 

The  statements  concerning  the  amounts  of  each  shipped  in  late  years 
are  very  conflicting ;  with  reference  to  cotton,  reports  vary  from  2,300  to 
6,000  bales.    In  1884, 2,407  hogsheads  of  sugar  were  shipped  from  Saint 
Martinsville  or  above,  while  the  total  product  for  that  year  of  the  whole 
Teche  was  21,659  hogsheads,  or,  in  otlier  words,  only  about  11  per  cent, 
of  the  sugar  crop  was  raised  in  that  portion  of  the  country  which  would 
l>e  benefited  by  the  improvement.    The  freight  rates  over  that  portion 
of  the  route  above  Saint  Martinsville  are  outrageous.    Dry  barrels, 
such  as  sugar,  flour,  potatoes,  &c.,  pay  25  cents  per  barrel,  and  wet  bar- 
rels, such  as  beef,  pork,  &c.,  pay  40  cents  per  barrel,  or,  say,  an  average 
of  18  cents  per  100  pounds  for  from  15  to  20  miles  of  water  transporta- 
Xion ;  or,  to  put  the  case  more  clearly,  the  ordinary  freight  rates  on  a 
"barrel  of  flour  from  New  Orleans  to  Breaux  Bridge  are^  60  cents,  of 
"^vhich  35  cents  goes  for  transportation  to  Saint  Martinsville  by  rail,  140 
:i3ijles,  or  by  boat  450  miles,  and  the  other  25  cents  for  the  15  miles  of 
"Vrater  transportation. 

If  we  take  the  total  amount  of  the  products  shipped  to  market  from 

79  E 
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trees  are  concerned.  It  now  remains  to  be  seen  whether  or  not  the  im- 
provement, which  has  certainly  been  of  great  benefit  to  navigation,  has 
been  of  any  benefit  to  the  planters  of  this  section  of  the  country;  and 
if  any  recommendations  are  desired  at  this  stage  of  the  improvement, 
I  shoiild  recommend  that  no  appropriation  for  a  lock  be  made  until  the 
improvement  thus  far  made  had  been  tested. 
Kespectfully  submitted. 

W.  H.  Heuer, 

Major  of  Erigineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers  U.  8.  A, 


report  of  libutenakt  o.  t.  crosby,  corps  of  engineers. 

Office  United  States  Engineer, 

New  Orleans,  La,,  February  1,  i8d6. 

Sir:  I  have  the  honor  to  report  as  follows  upon  the  measurement  of  the  discharge 
of  Bayou  Teche,  Louisiana. 

The  observations  were  made  at  a  point  about  half  a  mile  below  the  Saint  Martinsville 
Bridge,  over  a  straight  stretch  of  200  feet.  Careful  cross-sectious  were  taken  ut 
every  20  feet  of  this  stretch,  the  soundings  5  feet  apart.  An  almost  perfect  uni- 
formity was  discovered ;  the  maximum  depth  found  was  5  feet.  I  have  plotted  the 
mean  cross-section,  and  submit  it  with  other  plottings. 

Tin  subsurface  floats  and  wood-surface  floats  were  used,  their  times  of  passage 
under  ropes  stretched  across  the  stream  at  upper  and  lower  extremities  of  the  200-foot 
Btretch  being  noted.  The  ropes  were  marked  to  every  5  feet.  The  floats  were  dropped  a 
few  feet  above  the  upper  one  and  opposite  predetermined  marks,  so  that  time  only  was 
to  be  observed  there.  Both  time  and  position  were  marked  at  the  lower  rope,  and  the 
floats  recovered  by  a  man  in  a  skiff.  Shortly  after  beginning  the  work  I  settled  upon 
a  regular  set  of  observations,  consisting  of  live  surface,  five  1 -foot,  three  2-foot,  three 
3-foot,  one  3^foot  subsurface,  sixteen  in  all,  made  every  three  or  four  hours  during 
daylight.  At  midnight  one  or  two  observations  were  made  at  a  depth  of  2  feet,  where 
the  velocity  was  closely  proportioned  to  the  meau.  A  regular  nichtly  decrease  is 
shown  by  these  observations,  and  their  effect  upon  the  mean  shows  the  importance  of 
extending  observations  throughout  the  twenty-four  hours  in  all  streams  influenced  in 
any  degree  by  the  tide.  I  was  informed  by  parties  living  at  Saint  Martinsville  that  a 
eombination  of  south  wind  ,high  tide,  and  low  water  in  the  Teche  will  sometimes  turn 
the  current  up-stream.  This  state  of  affairs  did  not  occur  during  the  five  days  of  my 
observations,  but  the  checking  effect  of  the  tide  is  shown  in  reduction  of  velocity  from 
.535  per  foot  per  second,  the  mean  to  .311,  the  minimum  observed.  Due  to  local  rains 
the  bayou  had  risen  nearly  1  foot  the  day  before  my  arrival,  thus  preventing  the  meas- 
uremeDt  being  made  at  extreme  low  water  as  desired ;  but  before  leaving  the  gauge 
read  3.9  feet,  the  mean  during  low- water  season  of  1884  being  3.1  feet. 

The  width  of  water  was  95  feet,  the  area  of  cross-section  296  square  feet  when  the 
measurement  began.  The  variation  from  these  figures  was  slight.  The  points  of 
measurement  were  so  distributed  over  the  cross-sectional  area  as  to  make  it  unneces- 
sary to  divide  into  sections  and  calculate  for  each  separately.  This  was  done  at  first, 
five  sections  being  considered,  but  finding  in  each  section,  as  in  the  whole,  there  was 
one  point  of  measurement  to  every  15  square  feet  of  sectional  area,  I  afterward  neg- 
lected this  division.  The  mean  velocity  of  all  the  floats  was  then  taken  as  the  mean 
velocity  for  the  stream.  In  order  to  obtain  the  curve  of  this  mean  velocity  for  the 
nvhole  time  of  observation  the  curve  for  each  float  was  first  plotted  firom  the  record, 
the  time  intervals  of  course  being  unequal,  because  but  one  was  taken  at  night.  The 
velocities  at  exact  intervals  of  tm:ee  hours  were  taken  from  these  curves,  and  being 
averaged,  the  resulting  ordinates  were  plotted  to  produce  the  mean  curve.  The  daily 
variation  was  thus  taken  properly  into  account. 

The  gauge-readings  were  also  plotted.  Then  the  discharge  was  calculated  at  the 
<«iid8  of  the  three-hour  intervals  and  the  results  plotted.  The  relation  between  gauge- 
j^readings,  and  velocity,  or  gauge-readings  and  discharge,  for  the  time  considered,  could 
^has  be  seen.  The  law  connecting  these  quantities,  as  shown  during  the  time  of  ob- 
Drvation,  can  not,  of  coarse,  be  relied  upon  as  existing  at  lower  stages,  but  having 
lotted  the  curves  showing  the  two  relations^  I  adopted  that  giving  uie  least  result- 
ng  discharge  as  the  true  one  for  use  in  calculating  for  stages  lower  than  those  ob- 
lerved.    This  was  found  to  be  the  curve  showing  the  relation  between  gauge -readings 
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and  mean  velocity.  The  mean  velocity  for  lower  stages  was  taken  from  the  eoni 
indicated  by  the  observed  relation,  the  area  of  cross-section  calcalated,  and  hew 
the  discharge.  Since  the  variation  of  cross-section  per  inch  of  fall  is  greater  tf 
lower  than  higher  stages,  the  cnrve  indicated  by  the  observed  relation  between  gaofe 
readings  and  discharge  might  be  expected  to  give  too  great  a  dlBcliarge  for  lovtr  i 
readings. 

The  records  of  1884  show  one  or  two  gauge-readings  at  Saint  Martinsville  of  2^  fees, 
bat  the  lowest  record  for  any  length  of  time  sufficient  to  be  considered  is  the  meanfffj 
the  week  ending  November  17,  lti84.    That  reading  is  2.5  feet,  and  it  is  for  leadii^ 
at  that  stage  that  I  produced  the  curves  spoken  of  and  calculated  the  disoharge.  !& 
times  at  which  the  water  falls  almost  to  the  zero  of  the  gauge  are  so  rare,  and  ti^  | 
duration  so  short,  that  to  recede  from  a  project  of  lock-construction  solely  on  accoes 
of  calculations  that  might  be  made  for  sucn  astage  would,  I  think,  be  a  wrong  poli? 
The  cross-section  at  that  stage,  0.0  feet,  would  be  17  square  feet,  the  velocity  0.0  fes 
per  second,  the  discharge  8.5  cubic  feet  per  second ;  practically  nothing.   The  gug^ 
reading  2.5  feet  calculated  discharge  becomes  116,280  cubic  feet  per  honr.     A  lS^» 
by  50  by  10  feet  requires  150,000  cuoio  feet  per  lockage. 

CubkH 

Estimating  ten  passages  per  day 1,500,61! 

Dischargeperday  116,280  by  24 2,790,» 

Cross-section  area  being  129.2  velocity,  25  feet  per  second. 

This  leaves  1,290,720  cubic  feet  per  day  to  cover  leakage  and  increased  evaportta 
and  seepage,  due  to  increase  of  width.  The  length  of  the  first  pool,  as  snggestedi: 
previous  reports,  is  about  20  miles. 

While,  on  account  of  the  varying  inclination  of  the  banks,  it  is  impossible  to  ca^ 
culate  closely  the  increase  of  water  surface  for  a  given  rise,  an  examination  of  xh» 
banks  leads  me  to  believe  that  an  allowance  of  30  feet  increase  wUl  err,  if  at  aU,« 
the  safe  side.  This  average  increase,  extending  over  a  distance  of  20  miles,  gives  t 
additional  evaporation  surface  of  3,168,000  square  feet,  and,  at  the  rate  of  0.2  ind 
a  loss  per  day  of  26,400  cubic  feet.  The  increase  of  infiltration  is  more  difficolu 
determme.  The  figures  heretofore  reported  for  this  element  are  given  for  the  ^hfk 
area  covered,  and  not  for  a  unit  of  area,  or  they  are  given  as  bearing  a  certain  raii 
to  evaporation  loss;  and  they  are  given  for  artificial  excavations,  while  we  haTeB 
consider  a  natural  one.  Inspector-General  GraetT,  of  the  French  engineer  serria 
quoted  by  Colonel  Merrill,  Report  Chief  of  Engineers,  1876,  vol.  2,  page  67,  gives  • 
seepage  per  running  foot  per  twenty-four  hours  for  the  whole  of  an  average  canil  ii 
ar^Uaceous  soil  5.^  cubic  feet ;  in  sandy  soil  3.55  cubic  feet. 

No  other  data  found  are  as  precise  as  these.  From  this  I  estimate  that  it  will  be  t£ 
to  allow  an  increased  seepage  of  1.5  cubic  feet  per  running  foot  per  day,  there  hta^ 
an  increased  wetted  area  of  about  25  square  feet  per  running  foot.  This  for  20  zniki 
^ives  per  day  158,400  cubic  feet.  As  to  leakage,  American  engineers  have  nsualiy  » 
timat^  twelve  looksful  per  day  as  covering  the  loss.  For  the  case  considered  tb 
loss  would  be  1,800,000  cubic  feet  per  day,  or  about  500,000  cubic  feet  more  thantitj 
difference  between  total  needs  of  supply  and  leakage,  viz,  2,790,720~l,500,000=l,2$a 

Adding  together  the  four  items  of  consumption — 

Lockage 1,500,01 

Leakage 1,800,{»I 

Increased  seapage 158,*'^ 

Increased  evaporation 36,  #1 

Supply 2,790,:* 

Deficiency  per  day 694,  OS 

Mr.  Jervis,  engineer  of  the  Erie  Canal,  as  quoted  in  various  reports  of  the  Chi^< 
Engineers,  estimates  100  cubic  feet  per  minute  per  mile  as  loss  due  to  evaporauc4. 
filtration,  and  leakage.  ' 

On  this  basis  a  canal  20  miles  long  would  lose  4,320,000  cubic  feet.  £vaporfttia{ 
and  filtration  for  the  normal  low  water  stage  of  the  bayou 'may  be  deducted,  tb«r 
losses  having  been  supplied  before  point  of  measurement  of  discharge  is  readiii , 
Evaporation  over  area  90  feet  multiplied  by  20  miles  equals  79,200  per  day.  f^ 
tration  at  4.00  cubic  feet  per  foot,  422,400.  A  total  to  be  deducted  fix>m  4,320,000  it[ 
501,600  =  3,818,400  cubic  feetj  3,818,400 -f- 1,500,000  supply  for  leakage  =  5. 34&4«; 
5,818j400--2,790,720=2,517,680  deficiency.  ' 

This  estimate  of  losses  is  probably  unnecessarily  large  for  the  x)ase  before  na,  bntti^j 
first  calculation  could  not  be  safely  changed,  audits  deficiency  is  694,080  cubic fettj 
per  day.    It  should  be  remembered,  too,  tmit  the  assumed  number  of  lookagea,  10  p^  { 
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day,  18  the  very  lowest  which  would  justify  any  expensive  improvement  of  a  water- 
way. It  is,  however,  as  great  as  would  be  found  for  some  years  after  the  construction 
of  the  canal,  should  that  occur  within  the  next  six  or  eight  years.  It  is  usual  to  esti- 
mate upon  a  future  development  of  canal  navigation  far  beyond  such  a  figure,  and  to 
be  assured  of  a  correspondingly  greater  water  supply  ;  but  I  desired  first  to  deter- 
mine the  conditions  for  only  a  small  increase  of  commerce  over  that  now  existing, 
considering  that  the  assumption  of  a  small  increase  would  be  at  once  more  favorable 
to  those  interested  in  the  improving,  and  more  nearly  approached  to  the  truth  as  it 
-would  be  developed  after  construction  of  the  locks. 

Preserving  this  estimate  of  boat  passages,  and  adopting  a  mean  of  the  two  calcu- 
lated deficiencies,  it  is  seen  that  the  shortage  will  be  about  1,500,000  cubic  feet  per  day 
during  the  continnance  of  a  stage  which  the  records  show  may  last  ten  or  fifteen  days. 
To  supply  this  deficiency  in  the  simplest  way  suggested  by  known  data  the  bayou 
itself  may  be  made  a  reservoir. 

The  first  or  lower  section  of  the  canalized  portion  of  the  ba^ou  has  heretofore  been 
spoken  of  as  having  its  lower  terminus  about  5  miles  below  Samt  Martinsville ;  upp^r 
terminns  at  Breaux  Bridge,  that  being  the  point  at  which  it  has  been  proposed  to  build 
a  second  lock,  carrying  navi<^ation  to  within  4  miles  of  Port  Barr^,  the  head  of  the 
bayou  ;  both  locks  of  8  feet  lilt.  But  a  lock  of  10  feet  lift  about  5  miles  below  Saint 
•  Martinsville  would  give  a  depth  of  8  feet  as  far  up  as  Arnaiidville,  15  miles  above 
Breaux  Bridge  and  19  miles  below  Port  Barrd,  thejiool  being  supposed  level,  the  most 
unfavorable  case  for  depth  up  stream.  This  pool  may  be  lowered  3  fe«t,  leaving  5  feet 
navigation  as  far  as  Arnaudville.  Estimating  the  average  width  of  the  bayou  at  100 
feet,  we  have  a  supply  by  this  lowering  of  lOu  feet  X  3  feet  X  "^  miles  =  55,440  cubic 
feet.  Increased  seapage  and  evaporation  over  that  calculated  for  the  shorter  pool 
will  be  about  500,000  cubic  feet  per  day,  making  daily  deficiency  2,000,000  cubic  feet, 
which  the  lowering  above  referred  to  will  supply  for  twenty-Heven  days. 

Three  feet  navigation  would  be  preserved  to  a  point  5  miles  above  Arnaudville  after 
lowering.  This  calculatiou  supposes  another  lock  to  be  eventually  built  at  Arnaud- 
ville. {Should  there  be  no  other,  the  length  of  the  pool  would  be  about  52.5  miles,  the 
supply  by  lowering  83,160,000  cubic  feet,  the  daily  shortage  about  2,400,000;  83,1(50,- 
000-^-2,400,000:=  34.9  days.  A  lock  having  12  feet  lift  would  preserve  5  feet  naviga- 
tion after  a  fall  of  5  feet  at  Arnaudville.  The  supply  from  such  lowering  (the  pool 
extending  above  Arnaudville)  would  be  138,600,000  cubic  feet,  which  is  equivalent 
to  a  deficiency  of  3,000,000  cubio  feet  per  day  for  46  days.  Before  the  lowering  of 
snch  a  pool,  3  feet  navigation  would  be  given  as  far  up  as  a  poiut  about  5  miles  from 
Port  Barr^.  At  this  point  the  bottom  of  the  bayou  rises  quite  rapidly,  constituting 
an  effective  barrier  to  prevent  the  pouring  over  of  the  accumulated  supply  into  the 
Courtableau,  which  during"  low-water  seasons  would  be  at  a  lower  level  than  that 
proposed  for  the  pool.  Should  it  be  desired  in  future  to  establish  navigable  communi- 
cation between  the  Courtableau  and  the  Teche,  artiticial  means  for  regulating  the 
flow  between  the  two  streams  would  of  course  be  resorted  to.  The  bottom  of  the 
Courtableau  at  Port  Barr^is  23  feet  lower  than  the  bottom  of  the  Teche  one  mile  below 
Port  Barr6. 

The  facts  above  stated  as  to  reach  of  navigation  and  supply  of  water  attainable  by 
lowering  the  pools,  the  locks  being  of  10  or  12  feet  lift,  are  based  upon  the  supposi- 
tion that  the  normal  low-water  ptage,  above  which  the  lifts  are  measured,  gives  a 
reading  of  2.5  feet  on  the  Saint  Martinsville  gauge.  It  will  be  noticed  also  that  the 
pool  is  supposed  to  be  closed  by  a  water-tight  dam,  whether  permanent  or  movable. 
The  stored-up  water  supply  as  calculated  seems  more  than  sutlicient,  even  with  a  10- 
fbot  lock,  for  all  demands  that  may  be  made  upon  it.  It  will  be  rare  indeed  that  the 
natural  flow  during  a  period  of  thirty  days  would  not  exceed  the  needs  of  lockage, 
leakage,  &,c.  But  the  surplus  is  not  large  enough  to  permit  any  laxity  in  regulating 
the  consumption.  Hence,  although  a  movable  dam  is  of  course  to  be  preferred,  no 
variety  can  be  considered  which  is  not  practically  water-tight.  The  time  of  closing 
the  lock,  and  whatever  other  openings  might  exist  in  connection  with  it,  during  high 
water  would  be  determined  by  the  needs  of  navigation  in  the  upper  part  of  the  pool, 
where  the  inconvenience  of  low  water  is  first  felt.  This  necessity  of  looking  to  the 
tipper  part  would  secure  the  closing  of  the  lock  early  enough  to  insure  the  filling  of 
the  pool  before  the  natural  flow  became  leas  than  consumption.  To  illustrate  this, 
suppose  increased  depth  were  needed  at  Arnaudville  when  the  guage  at  Saint  Mar- 
tinsville reads  7  feet  (tLis  of  course  is  an  extreme  case)  the  cross-sectional  area  would 
then  be  600  equare  feet,  the  mean  velocity  about  seventy-five  one-hundredths  foot  per 
second,  the  daily  discharge  about  40,000,000  cubic  feet.  To  fill  up  to  12.5  feet  on  the 
firnage,  that  being  the  reference  of  the  top  of  the  dam  with  10-foot  lift,  would  require 
150,000,000  cubic  feet.  This  could  be  done  in  about  four  days  with  the  surplus  over 
Jockage  needs,  the  bayou  supposed  to  be  constantly  discharging  as  much  as  when  at 
nthe  reading  7  feet.  A  similar  calculation  made  for  a  4-foot  stage  shows  that  about 
^tihirty  days  would  be  required  to  fill  the  pool  with  the  surplus  that  would  be  con- 
^rtantly  delivered  at  such  stage.     In  practice  it  would  usually  be  found  that  up-stream 
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yet  the  ^rea'^  height  of  snch  a  dam  as  mentioned  above,  when  considering  it  alone, 
renders  it  both  costly  and  cumbersome.  But  I  find  that  a  combination  of  the  two 
ey stems  may  be  applied  to  the  cross-section  referred  to  before  as  taken  from  the  sur- 
vey of  1682  in  snch  manner  as  to  avoid  the  great  height  of  movable  structure  and  yet 
maintain  an  undiminished  water-way,  the  lock  being  oi>en.  The  accompanying  sketch 
on  tracing  paper  shows  this  cross-section  and  tT\'o  arrangements  of  the  dam.  In  the 
first  of  these  there  are  250  feet  of  movable  dam  10  feet  high,  and  68  feet  6  feet  high. 
In  the  second  there  are  194  feet  of  movable  dam  12  feet  hi^h,  and  SS  feet  6  feet  high. 
In  both,  the  dam  rises  to  15  feet  on  the  gauge,  and  rests  either  on  top  of  the  low-sub- 
merged permanent  dam,  or  on  a  floor  laid  in  an  excavation.  In  both,  the  areas  sub- 
tracted by  lock-walls  and  permanentdams  are  practically  equal  to  those  added  by  ex- 
cavation, so  that  when  the  lock-gates  are  open  and  the  movable  dam  down  the  flood 
area  is  the  same  as  in  an  unobstructed  cross-section.  In  the  second  case  the  top  of  the 
permanent  dlim  is  placed  so  low  that,  the  water  standing  at  7  feet  on  the  gauge,  a  boat 
drawing  5  feet  could  pass  over  this  dam.  Vessels  may,  of  course,  pass  through  the 
open  lock  at  high  stages,  since  there  would  bo  no  increase  of  current  through  it  save 
the  slight  combing  around  the  walls;  but  the  wide  water-way  at  its  side  would  cer- 
tainly be  of  great  convenience  as  a  passing  place,  especially  if  a  considerable  settle- 
ment shonld  grow  up  near  the  site  of  the  lock.  Estimating  the  permanent  dam  to  be 
of  an  average  thickness  of  12  feet,  there  would  be  about  liO  cubic  yards  of  it  in  the 
first  case  and  50  cubic  yards  in  the  second.  In  estimating  the  earth  to  be  excavated 
it  is  necessary  to  consider  not  only  the  quantity  the  removal  of  which  would  permit 
the  construction  and  manipulation  of  the  movable  dam  in  a  sort  of  transverse  ditch,  but 
also  quantity  removed  in  cutting  down  the  sides  of  this  ditch  up  and  down  stream. 
Otherwise  the  water  would  eddy  in  this  ditch  and  the  cross-section  of  the  stream  at 
the  dam  would  not  be  efficient  for  flood  delivery  as  elsewhere. 

Suppose  the  approaches  to  be  begun  at  points  100  feet  above  andbelow  the  dam,  and 
to  be  made  by  removing  the  earth  lying  within  the  right  lines  drawn  from  all  points 
of  the  perimeters  of  the  areas  of  excavation,  as  shown  on  the  cross-section  plotted,  to 
any  point  of  the  bank  on  the  same  side  with  the  area  considered,  and  at  a  distance  of 
100  feet  up  or  down  stream.  There  would  be  four  such  pyramidal  volnmes,  aggre- 
l^ating  about  3,000  cubic  yards.  Of  this  amount,  however,  a  very  large  part,  if  not  all, 
could  be  profitably  used  in  constructing  the  necessary  coflfer-dams.  The  aetermina- 
tion  of  the  proper  relation  that  shonld  exist  between  areas  of  excavation  and  of  the 
movable  and  permanent  parts  of  the  dam  must  be  delayed  until  the  site  of  the  lock 
is  definitely  chosen  and  the  form  of  cross-section  accurately  known.  The  relative  cost 
of  permanent  and  movable  dam  per  linear  foot,  and  change  in  cost  due  to  change  in 
height  of  movable  dam,  must  also  be  known. 

Some  such  combination  as  the  two  suggested,  of  permanent  and  movable  parts  in 
the  same  dam,  will,  I  believe,  best  suit  the  needs  of  the  case,  under  the  supposition 
that  the  bayou  be  made  its  own  reservoir. 

It  remains  to  be  said  concerning  the  water  supply  that  the  availability  of  Spanish 
Lake  as  a  source  of  supply  has  never  y(;t  br'en  determined  with  exactness.  Bat 
Bince  this  report  was  begun  I  have  made  examinations  of  it  sufficient  to  convince  mo 
that  enough  water  may  be  had  from  it  to  supply  deficiency  in  the  Teche,  and  that  it 
may  be  had  without  large  expenditure.  Should  this  expenditure  be  equal  to  or  even 
somewhat  exceed  the  diflerence  between  cost  of  dam  and  lock  without,  and  the  cost 
Tvith,  extra  height  for  holding  surplus  water  in  the  bayou  itself,  then  this  plan  of 
using  Spanish  Lake  would  be  preferable.  As  has  been  said,  the  high  pools  previously 
calculated  upon  might  cause  inconvenience  to  many  back  yards,  and  might  further 
interfere  with  the  drainage  system  on  many  plantations.  The  area  of  Spanish  Lake 
Tvas  estimated  by  Assistant  Engineer  Colhns  at  about  6  square  miles.  Hardee's  offi- 
cial map  of  Louisiana  makes  it  between  5  and  6;  my  own  estimate  was  the  same. 
Assume  the  area  to  be  5  square  miles^l39,392,000  square  feet — or,  we  may  say,  that 
by  lowering  the  surface  of  the  lake  1  foot  we  obtain  140,000,000  cubic  feet  of  water= 
a  daily  deficiency  of  2,000,000  cubic  feet  for  seventy  days  supplied.  The  depth  I 
judge  to  be  irregular,  as  persons  who  have  made  chance  soundings  report  from  6  to 
'20  feet.  I  found  no  more  than  6.5  feet  out  to  a  distance  of  about  half  a  mile  from 
shore,  along  a  line  in  prolongation  of  the  line  of  the  small  canal  leading  to  Bayon 
Teche  through  Keystone  plantation.  Even  if  no  greater,  this  depth  is  sufficient  for 
the  purposes  in  view.  I  learn  from  Mr.  Peters,  in  charge  of  the  Keystone  plantation, 
that  the  lake  varies  its  surface  level  about  2  feet  between  times  of  heavy  rains  ana 
times  of  drought.  When  seen  by  me  it  was  at  about  mean  stage.  This  mean  stage 
is  about  16  feet  above  low  water  of  the  Teche,  and  in  the  ditch  or  canal  now  connect- 
ing lake  and  bayou  this  whole  fall  is  effected  over  a  distance  of  about  half  a  mile, 
nearly  the  whole  of  the  first  mile  being  at  the  level  of  the  lake,  the  whole  length 
about  1.5  miles.  The  high  water  of  1^2  met  the  lake  water  in  this  canal,  and  there 
was  practically  no  fall ;  but  suppose  a  pool  be  raised  to  10  teet  on  the  Saint  Martins- 
ville gauge,  giving  5  or  6  feet  at  Arnaudville,  then  there  W9uld  be  a  fall  or  8  or  10 
feet  from  lake  to  bayou.    The  nearly  level  part  of  the  ditch  referred  to  is  about  8 
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The  canal  lies  entirely  within  the  limits  of  the  Keystone  plantation,  and  1  ^ 
sared  by  the  owner's  agent,  Mr.  Peters,  that  no  difficulties  would  be  placed  in  tl 
by  Mr.  Pettibone,  the  owner,  but  that  all  encouragement  would  be  given  to  1 
terprise. 

Near  the  west  eud  of  Spanish  Lake  is  found  the  head  or  mouth  of  Bayou  1 
sometimes  an  outlet,  sometimes  an  inlet.  Another  ditch  connects  the  lake  w 
bayou  at  a  point  about  2  miles  below  the  Keystone  Ditch.  This  has,  however, 
ceased  to  carry  water.  The  lake  seems  to  be  fed  by  springs  which  drain  a  con 
ble  area  of  land.  I  believe  its  use  solves  the  question  of  water  supply  in  a  certi 
inexpensive  way.  The  canal  enters  the  bayou  at  a  point  about  2  miles  abo 
provisionally  selected  by  Assistant  Engineer  H.  C.  Collins  as  the  site  for  the  lo< 
the  poiot  selected,  there  is  at  low  water  about  6  feet  depth,  but  between  thi 
and  a  point  9  miles  further  down-stream  the  bottom  rises  in  many  places,  so  1 
excavation  of  about  26,000  cubic  yards  would  be  required  to  give  a  depth  thro 
this  9  miles  as  great  as  that  at  the  proposed  lock  site.  Below  this  stretch  the 
does  not  rise  appreciably  higher  than  at  its  lower  extreniity,  at  which  point  it  it 
at  the  same  level  as  at  the  upper  extremity.  There  is  little  to  determine  6ele< 
a  site,  save  this  consideration  of  bottom  level.  The  banks  are  at  almost  n 
height  above  the  water;  the  chief  variation  in  cross-section  is  caused  by  the  fa 
it  is  sometimes  the  right,  sometimes  the  left,  bank  which  approaches  most  ne 
the  bayou,  while  the  distance  between  their  crests  remains  about  the  same. 

The  shoalest  water  below  Saint  Martinsville  is  near  the  Keystone  Bridge ;  tl 
should  be  placed  somewhere  below  this  extensive  shoal.  There  is  a  point  abon 
mile  lower,  where  the  water  is  2  feet  deeper  than  at  the  bridge;  Mr.  Pett 
plantation  is  on  one  side,  Mme.  Delahoussaye's  property  on  the  other.  Bot 
parties  would  act  reasonably,  if  not  generously,  toward  the  enterprise.  The 
well  suited  to  lock-construction.  At  a  point  about  2  miles  lower,  however, 
point  heretofore  proposed,  and  except  that  the  riparian  owners  are  rather  hard 
with,  is  better  suited  than  the  upper  point,  in  that  the  bottom  is  about  1  foot 
The  riparian  owners,  when  questioned  about  the  matter  about  two  years  a 
manded  81,200  and  $1,000,  respectively,  for  a  strip  about  1,000  feet  long  and  I 
wide,  measured,  I  presume,  from  low-water  mark.  The  width  of  these  st 
scarcely  as  much  as  would  be  desirable  during  construction.  The  prices  ast 
mnch  more  than  the  land  is  worth.  Of  course  all  difficulties  with  riparian  < 
may  be  avoided  by  condemnation  of  the  desired  property.  As  before  stated,  tl 
at  a  point  about  9  miles  further  down-stream  another  favorable  site.  The  bot 
here  nearly  a  foot  lower  than  at  the  point  last  considered.  The  advantage  to  1 
here  is  that  no  dredging  need  be  done,  as  all  the  bars  rising  higher  than  the  sill 
lock  would  be  up-stream  and  boats  of  heavier  draught  could  reach  the  lock. 

So  far  as  initial  expense  is  concurned,  the  cost  of  a  slight  increase  in  height  < 
and  dam  would  probably  be  ofisct  by  the  money  saved  on  dredging.  But  it  i 
be  remembered  that  even  if  dredged  down  to-day,  the  bars  would  i)robably  ref 
the  course  of  a  few  years,  while,  if  left  up-stream  of  the  lock  th(;y  cease  to  be  ti 
some,  certainly  for  many  years.  Cross-section  222  of  the  survey  of  1882,  take; 
the  locality  considered,  is  plotted  and  submitted  herewith.    In  this  case  1  ha"v 
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have  already  been  shown,  in  tlie  case  referred  to.    In  the  case  now  considered  I  give 
data,  first,  under  the  supposition  of  a  combination  of  permanent  and  tnovable  dam: 

Area  added  to  water-way  by  lock  excavation square  feet . .  750 

Area  subtracted  from  water-way  by  permanent  dam do 730 


Volume  excavated  for  lock,  80  by  20  by  400  feet cubic  feet..  640,000 

Volume  excavated,  upper  apxffoach,  50  by  15  by  400  feet do 300, 000 

Volume  excavated,  lower  approach,  50  by  15  by  400  feet do 300, 000 

Volume  excavated  for  permanent  dam,  200  by  3  by  20  feet do ... .  12, 000 

Volume  excavated,  total do 1,262,000 


Volume  excavated,  total cubic  yards  ..  46,  370 

Volume  masonry,  lock-wall  and  bays,  15  by  6  by  800  feet cubic  feet . .  72, 000 

Volume  masonry,  floor  and  foundation,  80  by  5  by  400  feet do 160, 000 

Volume  masonry,  permanent  dam,  10  by  730  feet ..do 7,300 

Volume  masonry,  foundation  dam,  200  by  2  by  20  feet do 16,000 

Volume  masonry,  total do 255,000 


Volume  masonry,  total cubic  yards..  9,455 

Length  of  movable  dam feet..  95 

Height  of  movable  dam .do 9 

Height  of  permanent  dam,  average do 3.6 

Double  row  sheet-piling  across  bayou do 260 

Lumber  feet,  260  feet  by  3  inches  by  6  feet=l 4,680 

Lumber  feet,  in  12  inches  by  12  inches  grillage  under  lock-floor 234, 000 

Weight  of  masonry,  at  140  pounds  per  cubic  foot  (concrete). pounds..  28,850,000 

Weight  of  lockful  of  water do....  14,400,000 

Weight  of  grillage do 5a5,000 

Weight  of  gates  and  connecting  iron do 175,000 

Weight  of  movable  dam  and  attachments do 100,000 

Weight, total do....  43,610,000 

Number  of  piles  for  foundation 700 

Average  load  piles  not  assisted  by  earth pounds. .  62, 200 

Feet  of  coffer-dam 500 

Cost  of  9,455  cubic  yards  concrete,  at  $10 |94,550  00 

Cost  of  24,000  feet  cypress  lumber,  at  $15  per  M 3,600  00 

Cost  of  700  piles  driven,  at  $8  per  pile,  driven 5,600  00 

Cost  of  46,370  cubic  yards  eartn  excavated,  at  25  cents 11, 592  00 

Cost  of  95  feet  movable  dam,  at  $100 9,500  00 

Cost  oftwo  sets  gates,  at  $5,000 10,000  00 

Cost  of  iron  bolts,  <fec 1,000  00 

Cost  of  500  feet  coffer-dam,  at  $15 7,500  00 

Cost  of  lock-keeper's  house 1,500  00 

Cost  of  land  near  lock 1,000  00 

Cost  of  labor  not  above  estimated  in  cost  material 30, 00  00 

148, 842  00 

Add  20  per  cent,  contingencies 29,768  40 

Total 178,610  40 


To  change  this  estimate  to  that  for  the  case  of  permanent  dam  throughout  and 
excavation  on  the  side  for  increased  water-way,  we  substract  95  feet  movable 
dam,  at $100 $9,500 

And  we  add — 

7,407*  cubic  yards  excavated,  at  25  cents , 1,852 

588  cubic  yards  masonry  (concrete),  at  $10 5,880 

7,732 

Or  we  reduce  first  estimate  of  $148,842  by  $1,768,  making  it  $147,074,  practically  the 
the  same.  The  excavation  of  74.07  cubic  yards  earth 'is  to  gain  about  1,000  square 
feet  cross-section  occupied  by  the  movable  dam,  now  replaced  by  permanent  struct- 
ure ;  a  sloping  approach  above  them  200  feet  long,  and  a  slope  below  the  dam  100  feet 
long,  prevent  an  eddy  otherwise  to  be  expected  in  a  sudden  widening.  This  cut  is 
:fillea  only  at  high  water,  the  upper  end  not  being  cut  through  the  natural  bank.    The 


1258      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ABMY. 


I 


small  di£ference  in  oost,  even  if  no  excavation  were  made,  is  more  tlian  ofib 
advantage  of  having  a  wide  navigable  pass  during  high-water  seasons. 
ITie  thickness  of  lock-floor  was  determined  by  tno  formula, 

E= p 

in  which  E  =  thickness  of  concrete  floor,  I  ^  width  of  lock,  h  =  lift  of  loc:k, 
allowable  pressure  on  square  meter  of  concrete;  the  linear  elements  all  ii 
This  formula  gives  6.8  feet  as  thickness  of  concrete.  As  I  have  supposed  the 
to  be  laid  on  a  solid  grillage  of  12  by  12  feet  limber,  this  dimension  is  reduc 
formula  is  intended  to  give  a  large  result ;  it  is  taken  from  De  Lagiem^.  L< 
head  and  tail  bay  walls  are  from  Rankin's  formulas ;  the  thickness  of  cbam 
is  found  bv  the  ordinary  formulas  for  retaining- walls.  Thickness  of  the  dam 
at  such  a  figure  as  to  leave  a  large  safety  margin  beyond  the  known  pressc 
cost  of  movable  dam  is  based  on  figures  taken  from  reports  of  Major  Merrill, 
Engineers;  the  Chanoine  wicket  is  contemplated,  but  should  further  stc 
greater  fitness  in  some  other  type,  the  cost  would  not  probably  largely  varj 
timates.  The  Chanoine  wicket  wiU  certainly  answer  the  purpose,  but  is  not  s 
as  absolutely  the  best  for  the  purpose.  I  will  insert  here  a  short  calcalatio 
should  have  appeared  above,  showing  the  eflfect  of  a  permanent  dam  in  ra 
flood-surface  near  the  dam.  The  formula  used  is  taken  from  Trautwine  a 
proximate  only.  Increased  height  above  dam  i=  height  of  natural  flood-snrfa 
crest  of  dam 


+V^ 


lood  ctischarze) 


X  (length  of  dam)^' 


As  has  been  seen,  the  flood  discharge  at  15  feet  on  gauge  is  about  8,250  c 
per  second.     Suppose  3,250  cubic  feet  pass  through  the  open  lock ;  then,  the  d 

=  5+V7^ 


at  10  feet  on  gauge  increased  of  height 


jFT^^S.l  feet;  hence 


+  3502 
flood  would  be  combed  up  to  18.1  feet  on  the  gauge 

The  weight  on  the  piles,  30  tons,  is,  under  the  circumstances,  a  safe  load.  A 
of  blue  clay,  I  am  informed  by  Mr.  Burbank,  formerly  State  engineer,  is  fc 
3  feet  below  the  bayou  bottom,  overtopped  by  sand.  In  the  estimates  made 
is  supposed  to  be  removed.  In  this  blue  clay  the  piles  would  be  driven,  an 
clay  would  rest  the  floor.  In  case  of  a  monolithic  structure,  such  as  that  i 
it  might  be  thought  that  distribution  of  pressure  of  so  large  an  area  wonl 
unnecessary  a  pile  foundation. 

A  French  authority,  Minard's  "Navigation  des  Rivieres  et  des  Canaux,-' 
der  the  heading  **Soil  incompressible,*  but  liable  to  scour,  sand,  gravel,"  &c.: 
directly  on  the  soil,  and  give  the  floors  a  thickness  of  from  2  to  6.5  feet,  d< 
upon  the  lift,  the  width  of  the  lock,  and  the  tenacity  of  the  masonry."     Mi 
rill,  after  quoting  the  above,  says,  Report  of  Chief  of  Engineers,  1875,  II,  62 
great  difficulty  occurs  in  the  lock-chamber.    Although  we  may,  by  using  she< 

freatly  reduce  the  percolation  of  water  through  the  soil  under  the  lock,  it  is 
le  to  stop  it  entirely.  The  effect  of  this  under  current  of  water  is  to  cause  ai 
pressure  on  the  floor  of  the  lock  whenever  the  chamber  is  empty.  This  npwa 
are  must  be  met  by  dead  weight  or  by  weight  aided  by  tenacity.  If  we  use 
but  concrete  it  will  resist  partly  by  its  weight  and  partly  by  its  constraction  at 
lith  with  its  ends  firmly  held  under  the  side- walls.  If  we  till  the  area  with  ] 
a  less  amount  of  concrete  in  the  spaces  between  the  piles  wo  will  then  have 
ance  due  to  the  weight  of  the  concrete  in  water,  increased  by  the  resistanc 
piles  to  extraction."  Following  this  is  his  r«3commendation  of  piles  and  plat 
which  the  concrete  floor  is  placed.  This  he  calls  the  French  method,  and  hi 
it  to  that  of  putting  the  concrete  below  the  platform  (a  method  sometimes  use 
country),  because  the  concrete  may  sink  into  voids  caused  by  settlement  or  ot 
thus  becoming  detached  from  the  piles  and  from  the  under  surface  of  the  p 
leaving  the  latter  to  sustain  alone  the  upward  thrust.  I  belive  if  the  grill 
sisted  of  two  layers  of  beams,  the  lower  resting  on  the  heads  of  pilea,  level ' 
^;round,  the  upper  at  right  angles  to  the  lower  and  bolted  to  them  without  1 
into  each  other,  or  if  at  afl  oiily  3  or  4  inches,  and  the  concrete  laid  on  the 
under  and  around  and  above  this  upper  layer  of  grillage-beams,  that  both  tin 
masonry  would  act  always  together  in  bearing  both  up  and  down  preesnreu.  i 
one  layer  of  timbers  be  used,  with  intervals,  and  resting  on  the  heads  of  i 
about  1  foot  above  the  earth  floor,  the  concrete  being  laid  on  the  earth  and 
to  a  proper  thickness,  a  bond  would  be  formed  which  would,  as  before,  de\ 
resistance  of  the  piles  against  strains,  up  or  down.  By  this  means  the  thic 
concrete  could  safely  be  diminished  below  that  required  by  De  Lagr6ni6  : 
As  it  was  my  desire  to  make  a  perfectly  safe  estimate,  I  have  adhered  in  all 
large  rather  than  merely  safe  dimensions.     I  believe  that  study  in  detail  w 
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Telop  the  possibility  of  lower  prices  in  several  elemenls  of  the  construction,  but  in 
this  preliminary  study  I  give  only  what  seems  to  me  figures  that  will  not  disappoint 
by  proving  too  small.  Thus  it  may  be  found  that  bricK  would  be  cheaper  than  con- 
crete in  the  construction  of  the  lock-walls. 

A  thousand  brick  will  lay  about  1.6  cubic  yards  of  masonry,  which  will  weigh 
about  as  much  as  an  equal  quantity  of  concrete,  the  bricks  being  best  pressed  quality. 
They  can  be  laid  for  $5  per  thousand,  and  would  now  cost  about  $25  bought  here  and 
delivered.  A  cubic  yard  would  then  cost  about  $18.  I  believe  this  figure  might  be 
rendered  by  having  the  bricks  specially  made  at  or  near  the  site  of  the  lock.  Bricks 
are  made  all  along  the  Teche,  but,  so  far  as  I  know,  none  of  extra  quality.  It  is  fair 
to  presume  that,  since  the  proper  soils  are  found  near  Saint  Martinsville,  bricks  of  de- 
sired quality  might  be  made  at  less  cost  there  than  they  could  be  had  transported  from 
a  distance.  Ordinary  hard  brick,  suck  as  are  used  forpavements  in  this  city,  if  bought 
here,  would  cost  when  laid  at  Saint  Martinsville  about  $12.50  per  cubic  yard.  Bought 
in  the  country  such  brick  would  cost  about  $8  per  cubic  yard  laid.  But  masonry  of 
such  brick  has  less  specific  gravity  than  concrete.  When  dead  weight  is  a  considera- 
tion, the  cost  of  the  structure  would,  therefore,  be  the  same  as,  or  greater,  in  brick 
than  in  concrete.  The  cheapest  construction  would  doubtless  be  of  timber,  so  far  as 
initial  cost  is  concerned.  But  the  greater  cost  of  repair  and  the  shorter  life  of  such 
a  lock  make  it  advisable  to  incur,  then,  greater  initial  cost  of  masonry.  What  has  been 
said  of  the  lock  masonry,  is  also  true  of  that  part  of  the  permanent  dam,  not  topped 
by  the  movable — namely,  that  a  change  of  material  may  result  in  an  economy  in  the 
construction  that  the  saving  will  not  be  great. 

From  the  foregoing  I  draw  these  conclusions : 

First.  Water  enough  to  supply  any  deficiency  in  the  bayou  itself  may  be  had  from 
Spanish  Lake. 

Second.  This  water  can  be  had  at  a  cost  of  about  $1,500. 

Third.  The  best  position  for  the  lock  is  at  a  point  about  14  miles  below  Saint  Mar- 
tinsville, because,  (a)  all  dredging  is  avoided ;  (&)  a  slight  increase  of  possible  draught 
is  obtained. 

Fourth.  Part  of  the  dam  should  be  movable,  because  (a)  a  wide  navigable  pass  is 
made  available  at  high  water ;  (6)  it  offers  the  best  means  of  retaining  the  normal 
cross-section  at  flood  stages. 

Fifth.  A  horizontal  line  drawn  the  10-foot  mark  of  the  Saint  Martinsville  gauge  is 

5  feet  higher  than  the  bayon  bottom  at  Amaudville ;  hence  the  crest  of  the  dam  should 
be  held  at  that  height. 

Sixth.  The  foot  of  the  movable  fiskui  should  be  held  at  or  near  the  zero  of  the  Saint 
Martinsville  gauge,  thus  permitting  uninterrrupted  navigation  when  the  gauge  reads 

6  feet.  The  water  having  its  natural  slope  at  this  reading,  5  feet  can  be  carried  to 
Amaudville. 

Seventh.  Lock  and  dam  can  be  built  for  about  $175,000,  the  masonry  being  wholly 
or  largely  of  concrete. 

Eighth.  This  estimate  of  cost  may  be  too  large,  but  it  is  not  too  small. 
Ninth.  The  estimates  of  dimensions  may  in  many  cases  be  reduced  by  more  detailed 
study ;  they  would  rarely  be  increased. 

Tenth.  A  lift- wall,  rising  to  4  feet  on  the  gauge,  can  be  built  at  the  upper  end  of 
the  lock,  thus  diminisbing  cost  of  upper  gates  and  cost  of  excavating  upper  approach. 
I  had  intended  to  include  in  this  report  some  study  of  the  general  relations  between 
velocities  in  different  parts  of  the  cross-section  of  a  stream.  As  these  matters  are  not 
necessary  to  the  discussion  of  plans  for  the  lock,  consideration  of  them  will  be  pre- 
sented separately. 

Very  respectfully,  your  obedient  servant, 

O.  T.  Crosby, 
First  Lieutenanty  Engineers, 
Maj.  W.  H.  Hbuer, 

Corps  of  Engineers,  U,  S,  A. 


R6. 

CONNECTING  BAYOU  TECHE  WITH  GRAND  LAKE  AT  CHARENTON, 

LOUISLAlNA. 

The  project  was  adopted  in  1880,  the  object  being  to  connect  Bayou 
Teche  with  Grand  Lake  at  Charenton  by  a  canal  a  little  over  a  mile  in 
length,  5  feet  in  depth,  and  50  feet  wide  at  bottom.    Careful  examina* 


-I 
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T  R  7- 

:  IMPROVEMENT  OF  BAYOU  BLACK,  LOUISIANA. 

ExamiDation  of  this  bayou  was  ordered  by  act  of  Congress  of  Jane 

14, 1880.    Preliminary  examination  was  made  in  January,  1881,  and  a 

partial  report  made  February  2, 1881,  full  report  being  prevented  by  the 

failure  of  the  employ6  who  made  the  examination  to  submit  report, 

though  frequently  directed  to  do  so.    On  March  3, 1881,  $10,000  was 

appropriated  for  this  work. 

-       With  the  annual  report  of  1881  was  published  a  full  report  of  a  pre- 

==     liminary  examination  made  by  an  assistant  engineer,  in  which  the  con- 

'   dition  of  the  bayou,  as  indicated  below,  was  clearly  represented.    Ap- 

^    propriations  made  in  1882  and  1884  amount  to  $25,000. 

In  an  inspection  of  this  bayou  made  in  April,  1885, 1  made  notes  and 

~ '   observations,  and  on  them  base  the  following  report  and  deductions: 

From  the  village  of  Tigerville  to  the  spot  where  the  dredge  is  at  work, 

about  10  miles  above,  the  Bayou  Black  has  now  a  depth  of  5  to  6  feet 

^'-    of  tide- water — the  width  of  this  water-way  varies  from  45  to  100  feet. 

^ '        The  greater  portion  of  this  10  miles  has  been  worked  over  by  the 

dredge,  and  the  last  4  miles  is  practically  a  canal  in  the  bed  of  the  bayou, 

7'    which  has  been  dug  by  the  dredge.    As  fast  as  the  digging  progresses 

tf    the  ditch  or  canal  which  is  being  dug  becomes  filled  with  tide-water, 

~    but  that  portion  of  the  bayou  in  front  of  dredge  is  so  filled  up  with 

sediment,  grass,  logs,  roots,  and  stumps,  and  contains  so  little  water, 

r    that  at  present  it  is  impossible  to  float  the  lightest  skifil 

r ;        When  the  examination  was  made  in  April,  1885,  and  resulted  in  a 

^    stoppage  of  the  work,  principally  because  the  appropriation  was  about 

ri    exhausted,  I  doubt  if  there  was  50  gallons  of  water  per  minute  flowing 

>  in  the  bayou,  and  a  few  days  before  this  the  ground  in  front  of  the 
i^  dredge  was  so  hard  that  it  became  necessary  to  hire  4  mules  and  a 
^    plow  to  break  the  ground  so  that  the  dredge  could  work. 

-  In  fact,  following  the  rank,  tall  grass  growing  in  the  old  bed  of  the 
L    bayou  is  the  practical  method  of  tracing  its  course. 

:  From  the  point  where  the  dredge  has  now  stopped  working  to  the 

2  town  of  Houma  via  the  line  of  the  bayou  (the  proposed  improvement) 

is  14  miles  in  length.    The  bed  of  the  bayou  is  filled  up  with  mud  and 

.  ^  obstructions  very  nearly  to  the  level  of  the  roads  on  each  side  of  it  5  so 

^  that  to  complete  the  work  contemplated  will  yet  practically  require  the 

>  digging  of  a  canal  45  feet  wide  by  6  feet  deep  by  almost  14  miles  in 
^  length. 

-:_  The  muck,  &c.,  thrown  out  of  the  canal  is  so  oozy  or  semi-fluid  that 
much  of  it  will  run  back  into  the  canal,  and  it  is  probable  that  a  pile 
and  timber  revetment  may  have  to  be  built  over  a  considerable  pottion 
of  the  route  to  prevent  this. 

On  each  bank  of  the  bayou  is  a  wagon-road  25  to  40  feet  in  width, 

-  just  beyond  which  are  the  fences  of  plantations  and  small  farms.    The 

-  muck  must  therefore  be  thrown  on  the  road,  obliterating  that  on  one 
^    side,  perhaps  on  both,  and  making  either  of  them  for  the  time  being  al- 
most if  not  entirely  impassable. 

TVhen  the  canal,  or  ditch,  shall  have  been  completed  to  Houma  it  will 
enable  small  boats  (probably  flat-boats)  to  carry  sugar  and  the  material 
products  of  the  country  from  the  plantations  bordering  on  the  bayou 
from  Tigerville  to  Houma,  an  extreme  distance  of  about  24  or  25  miles. 

The  estimate  for  completing  this  improvement,  by  Major  Howell,  in 
1881  was  $47,520 )  of  this  amount  nearly  $25,000  has  been  expended, 
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of  which  about  $4,500  was  used  in  part  payment  for  the  bnfldiD?  of « 
dredge-boat  now  in  ase  in  catting  the  canal.  This  would  leave  $20,000 
expended  in  actual  dredging  alK)ut  10  miles  of  bayoc,  a  considerabk 
portion  of  which  was  already  open  bayou,  and  between  14  and  15  milei 
of  bayou  yet  to  be  opened ;  the  average  quantity  of  material  to  be  re- 
moved in  each  mile  of  cutting,  I  estimate  to  be  nearly  doable  what  « 
was  in  the  preceding*  10  miles  already  opened,  and  therefore  estimated 
the  cost  nearly  twice  as  much,  or  $4,000  per  mile.  As  there  are  yet 
about  14  miles  of  cut  to  be  made,  the  estimate  for  completiog  this  cat 
should  be  14x$4,000=$56,000.  This,  together  with  the  $25,000  ex- 
pended, would  be  $81,000,  an  excess  of  $33,480  over  the  original  esti- 
mate for  completing  the  work.  It  is  barely  possible  that  this  estimate 
for  completion  may  be  too  great,  but  when  the  sunken,  imbedded  logs, 
stumps,  roots,  thrown  up  by  the  dredge  all  along  the  embankment  are 
seen,  no  prudent  engineer  would  submit  a  smaller  estimate,  and  I  fed 
warranted  in  saying  that  no  contractor  would  make  a  contract  to  do  the 
work  required  even  on  this  estimate.  Moreover,  in  pushing  the  work 
to  advantage,  the  engineer  in  charge  of  this  improvement  has  never  es- 
timated less  than  $10,000  to  be  necessary  for  any  one  year's  work. 

Suppose  the  remaining  14  miles  were  cut  to  Houma.  Here,  by  re- 
opening an  old  canal,  now  deteriorated  into  a  shallow  ditch,  connection 
may  be  had  with  the  Bayou  Terrebonne.    The  cut  is  about  1  mileloDg. 

Suppose  this  done  and  the  Terrebonne  improvement  completed  to 
this  point  also,  the  result  ^ould  be  that  planters  along  the  Black  and 
Terrebonne  could  use  these  connected  canals  (for  such  wonld  the 
bayous  be)  to  get  their  products  to  the  railway  station,  whence  by  rail 
to  i?ew  Orleans,  about  70  miles,  or  to  ship  by  water  through  Bayous 
Terrebonne  and  Black,  Bayou  Chfine,  Bayou  Boeuf,AtchafalayaEiver, 
and  Mississippi  River  to  New  Orleans,  about  400  miles. 

It  is  reasonable  to  suppose  that  the  railway  rates  for  carrying  freight 
less  than  70  miles  should  be  less  than  that  of  water  routes  nearly  six 
times  as  long.  The  advantage  to  the  planter  in  having  the  improvement 
trade  is,  therefore,  simply  the  saving  in  cost  and  time  to  him  in  his 
mausportation  or  hauling  his  product  from  his  plantation  by  wagon  or 
by  canal  to  the  nearest  railway  station.  On  or  near  the  Bayou  Black,  and 
25  miles  apart,  are  two  railway  stations,  Tigerville  and  Houma;  there- 
fore, the  longest  haul  to  nearest  station  would  be  12J  miles,  or  an  aver- 
age haul  of  6J  miles.  Is  the  Government  justified  in  cutting  a  canal, 
for  that  is  just  what  is  beingdone  in  improving  Bayou  Black,  the  lowest 
estimated  cost  of  which  is  $47,620,  lor  the  sake  of  saving  to  the  planter 
the  difference  between  CJ  miles  of  wagon  and  canal  transportation  t 

The  improvement  at  its  best  is  simply  a  local  one  and  only  benefits 
the  people  living  on  or  near  the  bayou,  and  can  in  nowiso  be  considered 
a  public  necessity,  but  as  it  has  been  begun  by  authority  of  Congress 
and  $25,000  has  been  spent  on  it,  if  the  work  were  now  stopped  the 
greater  portion  of  this  money  would  be  wasted.  It  is  therefore  assumed 
that  the  work  will  be  continued  to  completion,  and  in  this  event  no  less 
than  $10,000  should  be  appropriated  for  the  fiscal  year  endine:  June  30, 
1887. 

It  must  be  distinctly  understood  that  while  I  do  not  recommend  that 
Congress  appropriate  $10,000  for  the  year's  work  because  it  will  benefit 
the  Government  or  the  people  in  and  near  Bayou  Black  to  this  extent, 
it  is  simply  because,  in  an  engineering  point  of  view,  this  is  the  least 
amount  of  money  that  can  be  advantageously  expended  in  doiuf?  eco- 
nomical work,  provided  Congress  intends  to  continue  this  improvement 
During  the  past  fiscal  year  the  dredge-boat  for  this  work  wae  hired 
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to  a  private  contractor,  by  order  of  the  honorable  the  Secretary  of  War. 
It  was  used  on  Bed  Eiver,  Louisiana,  and  rent  received  for  same  for  11^ 
days,  at  $20.00  per -day— total,  $2,330.00.  This  amount  was  credited  to 
the  appropriation  for  Bayou  Black,  and  permitted  the  repair  of  the 
dredge. 

The  boat  has  been  lying  at  Morgan  City,  La.,  since  it  was  returned 

by  the  contractor,  December  2, 1885.    Here  the  repairs  have  been  made 

*  by  hired  labor  and  purchase  of  material  in  open  market.    The  dredge 

is  now  in  fair  order.    All  repairs  have  been  made  that  are  necessary  to 

enable  the  dredge  to  be  set  to  work. 

4 

Money  statement 

July  1,  1885,  amount  available $427  68 

December  5  and  12, 1885,  amount  received  for  rent  of  dredge-boat 2, 330  00 

2,757  68 
July  1,  1&^6,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1885 2,825  87 

July  1,  1886,  amount  available 431  81 

{Amount  (estimated)  required  for  completion  of  existing  project 56, 000  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


R  8. 

IMPROVEMENT  OF  BAYOU  COURTABLEAU,  LOUISIANA. 

The  original  project,  made  in  1879,  contemplated  (1)  the  closure  of  a 
number  of  outlet  bayous  on  the  south,  or  right  bank  of  the  stream,  for 
the  purpose  of  cutting  away  Little  Devil  Bar,  near  the  mouth  of  the 
Courtableau ;  (2)  the  construction  of  locks  and  dams,  carrying  slack- 
water  navigation  to  Port  Barr6  (17  miles  above  the  mouth)  by  the  first 
set  and  to  Washington  (28  miles  above  the  mouth)  afterward. 

The  estimated  cost  of  the  work  was  $40,000,  afterward  increased  to 
$78,500.  Subsequent  investigation  as  to  the  probable  cost  of  lock-con- 
struction in  this  section  of  the  country  lead  me  to  believe  that  even  this 
second  estimate  is  too  small. 

As  appropriations  became  available  several  dams  were  built  across 
outlet  bayous,  and  the  result  was  a  very  marked  deepening  of  the  bar 
at  the  mouth  of  the  bayou,  by  as  much  as  3  feet  in  two  days. 

One  of  these  dams  was  afterwards  reported  cut  by  the  swampers, 
with  whose  logging  operations  it  may  have  interfered ;  the  result  was 
that  in  1884,  immediately  after  the  dam  was  opened,  the  bar  shoaled  as 
much  as  4  feet. 

During  the  fiscal  year  1884-'85  a  quarter-boat  and  flat-boat  pile-driver 
were  built  for  use  on  this  bayou.  High  water  prevented  their  use  until 
August,  1885.  Work  was  then  begun,  following  plans  submitted  by 
Captain  Turtle  in  a  letter  dated  November  28, 1884,  and  containing  ex- 
planation of  conditions  originally  existing.  (See  report  for  last  fiscal 
year.) 

The  construction  of  two  dams  was  accomplished,  one  at  Little  For- 
doche,  under  Lieut.  O.  T.  Crosby;  and  one  at  Big  Fordoche,  under 
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increased  depth  of  sand  rendered  pile-driving  very  difficult, 
boat-men,  who  have  recently  passed  that  point,  report  that  wat< 
ranning  over  the  dam,  though,  as  was  anticipated,  the  oatl< 
has  nearly  filled  up,  and  the  bar  which  before  lay  just  below  tl 
Fordoche  is  now  quite  above  it. 

The  dam  at  Big  Fordoche  was  strongly  built  in  clay  fonnda 
remains  in  position.  Lumber  was  bought  for  the  commencen 
third  dam,  but  funds  having  run  too  low  for  further  work,  t 
and  lumber  were  stored  in  December,  1885,  since  which  time 
has  been  done. 

At  the  date  of  this  report  it  is  impossible  to  make  an  exai 
of  present  condition  of  the  dams  and  bar,  since  the  water  is  vc 
As  it  seems  probable  that  important  changes  in  the  regimei 
Atchafalaya  will  soon  be  attempted,  I  do  not  now  recommend 
propriatiou  for  the  Courtableau  for  the  fiscal  year  1887-*88.  . 
propriation  that  may  be  made  this  year  by  the  bill  now  pendi 
perhaps  be  wisely  expended  in  endeavoring  to  give  immediat 
following  places  already  presented  or  modScations  that  may 
gested  by  an  examination,  to  be  made  as  soon  as  possible, 
mendations  for  future  appropriations  can  be  much  more  intel 
made  after  this  examination  has  been  made  and  something  de 
known  concerning  the  future  of  the  Atchafalaya. 

Money  statement 

July  1, 1885,  amount  available I 

July  1,  1886,  amount  expended  during  fisoal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 

July  1,  1886,  amount  available 

Amount  appropriated  by  act  approved  August  5, 1886 

Amount  available  for  fiscal  year  ending  June  30, 1887 

C  Amount  (estimated)  required  for  completion  of  existing  project 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     barbor  acts  of  1866  and  1867. 
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for  improvement  was  made  in  1880  at  an  estimated  cost  of 
),  of  which  abont  $15,000  was  to  be  for  dredging,  the  balance  for 
ng  logs,  clearing  of  trees,  &c. 

commerce  to  bo  benefitec^  by  the  improvement,  principally  sagar 
>lasses,  was  estimated  at  an  annual  valuation  of  $958,750.  In 
n  appropriation  of  $10,000  was  made;  with  this  a  dredge  was 
and  work  was  commenced  23J  miles  below  Houma,  La.,  working 
am.  In  March,  1881,  $8,800  more  was  appropriated, 
hired  dredge  improved  about  8J  miles  of  channel,  and  in  1881 
d  work  about  15  miles  below  Houma.  The  examination  for  im- 
g  the  bayou  was  made  during  high  water,  and  was  fonnd  to  be 
;her  too  small  in  amount,  as  during  low  water  it  was  seen  that 
you  was  little  more  than  a  ditch.  The  estimates  for  improve- 
rere  accordingly  increased  by  Major  Howell,  the  officer  then  in 
,  by  $20,000.  With  part  of  the  money  available  from  money  ap- 
ited  for  this  work  and  part  from  Bayou  Black  appropriation  a 
I  was  built  to  continue  this  work.  The  Terrebonne  appropri- 
paid  $5,262.70  toward  the  building  of  the  dredge.  In  August, 
17,000  more  was  appropriated  for  continuing  this  work,  and  in 
iber,  1882,  work  with  the  new  dredge  was  commenced  and  con- 
to  within  lOJ  miles  of  Houma,  when  the  funds  became  nearly 
;ted,  and  further  work  had  to  stop. 

i-ppropriations  have  since  been  made,  and  consequently  no  further 
las  been  done.  The  channel  was  originally  dredged  to  a  depth 
3t,  but  nearly  every  plantation  on  the  bayou  has  ditches  draining 
;  these  cause  deposits  in  the  bayou,  and  opposite  these  numer- 
:ches  it  has  again  shoaled  up  until  the  depth  is  only  about  4.8 

or  two  very  small  steamboats  run  up  to  Houma  when  there  is 
isiness  for  them,  and  the  project  was  to  carry  the  improvement 
Souma,  there  connect  with  an  old  abandoned  canal,  about  a  mile 
low  dry,  with  wagon-roads  crossing  each  end  of  it,  which  canal 
ly  connected  with  the  Bayou  Black.  Should  this  and  the  Bayou 
work  ever  reach  the  opposite  ends  of  this  short  canal,  which  was 
33  feet  wide,  then  it  was  hoped  this  would  be  deepened,  and 
the  tides  to  flow  regularly  through  both  bayous  and  the  canal, 
aintain  by  its  flow  a  better  depth  of  water  by  preventing  the 
growth  and  accumulation  of  grass  and  vegetable  matter, 
lid  any  further  appropriation  be  made  the  work  of  dredging  will 
tinued  toward  Houma.  It  is  thought  the  work  can  be  completed 
place  for  the  $13,000  estimated  for  in  1881-'82.  If  this  improve- 
and  that  of  Bayou  Black  in  connection  therewith,  be  completed, 
ill  be  reasonably  permanent  and  of  some  local  benefit  to  this 
[  of  the  State  of  Louisiana. 

commercial  value  of  the  products  raised  on  the*  Bayou  Terre- 

is  estimated,  when  the  crops  are  good,  at  a  little  less  than 

,000  per  year,  and  it  was  reported  prior  to  a  year  ago  that  the  im- 

aent  had  occasioned  competition  and  a  reduction  of  freight  rates 

locality  of  about  25  per  cent. 

Money  statement 

;  appropriated  by  act  approved  Augast  5,  1686 $10,000  00 

nt  (estimated)  required  for  completion  of  existing  project 3, 000  00 

nt  that  can  be  profitably  expendedin  fiscal  year  endingJune  30, 1888      3,000  00 
itted  in  compliance  T?ith  requirements  of  section  Sof  river  and 
bor  acts  of  1866  and  1867. 

80  £ 
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)  improvement  of  the  navigation  of  the  bayou,  that  by  means  of 
at  Donaldsonville,  and  dredging  out  the  bayou  below  where  re- 
1,  80  as  to  make  a  tide-water  canal  of  the  bayou,  having  a  channel  5 
eep  by  75  feet  wide,  estimated  to  cost  $450,000,  is  very  decidedly 
able  to  any  or  all  of  the  others. 

n  engineering  point  of  view,  this  plan  is  perfectly  feasible,  and  the 
ites  are  believed  to  be  reasonable. 

estimated  cost  of  making  the  improvement  is  $450,000,  with  an 
1  estimated  expenditure  of  $8,000  for  operation  and  maintenance. 

erest  ou  $150,000,  at  5  per  cent.,  is $22,500 

3  cost  of  inainteuance 8,000 

have  in  round  numbers  the  equivalent  of  an  annual  Government 
seof,  say,  $30,000  to  keep  the  Bayou  La  Fourche  navigable, 
itenant  Crosby  has  shown  in  hi,s  report  that  the  amounts  paid  last 
:>T  freights  to  raovethecrops  on  the  La  Fourche  were  approximately 
00 ;  that  for  the  three  or  four  months  that  the  bayou  was  low,  the 
sed  cost  of  freight  in  consequence  of  having  to  handle  it  in  flat- 
was  $19,000. 

ould  be  absurd  to  claim  that  the  cost  of  transportation  would  be 
ss  in  consequence  of  a  lock  at  Donaldsonville  than  it  is  at  present 
ordinary  navigable  condition  of  the  bayou,  which  obtains,  say,  dur- 
^ht  months  of  the  year;  therefore  if  the  lock  and  slackwater  navi- 
L  is  to  produce  any  decline  in  freight  rates,  it  must  be  during  the  * 
ater  seasonwhen  ordinary  steamers  could  not  run.  The  additional 
t  cost  in  consequence  of  low  water  during  the  present  year  has 
stimated  at  $19,000.    Under  these  circumstances  theOovemment 

not  be  warranted  in  expending  $30,000  per  year  for  the  sake  of 
r  $19,000. 

commerce  of  the  bayou  is  estimated  to  have  a  value  of  little  more 
^3,000,000  per  year.-  The  improvement  will  cost  $450,000  to  com- 
and  $8,000  per  year  to  operate  and  uiian  tain.  Should  the  project 
pted  by  Congress,  the  entire  appropriation  should  be  made  at  once, 
^e  dredging  and  construction  ol  lock  should  proceed  simultane- 

The  lock  without  the  dredged  channel  would  be  useless,  and  a 
Bd  channel  without  the  lock  would  soon  refill. 

Money  statement, 

1885,  amount  available $1,244  5{ 

1886,  amount  expended  during  fiscal  year,  exclasiye  of  liabUities 

anding  July  1,  1885 989  94 

1886,  amount  available 254  61 


report  of  lieutenant  o.  t.  crosby,  corps  of  engineers. 

Office  United  States  Engineer, 

New  Orleans,  La.,  June  11,  1886. 

I  have  the  honor  to  report  as  follows  upon  the  work  of  ruDQing  an  accural 
levels  down  Bayou  La  Fourohe,  Louisiana : 

edience  to  orders  from  you,  I  went  to  Donaldsonville,  La.,  the  point  where  the 
rche  leaves  the  Mississippi,  on  April  26,  1686. 

•arty,  as  organized  here,  consisted  of  8  men,  viz,  Lient.  O.  T.  Crosby  and  United 
Assistant  Engineer  T.  L.  Raymond,  observers ;  2  rodmen ;  2  helpers ;  1  boat- 
cook.  We  were  quartered  in  a  small  hired  boat,  which  was  floated  down 
to  the  end  of  the  line,  and  towed  np  stream,  on  completion  of  the  work,  to 
id,  where  it  was  delivered  to  its  owner. 


,♦ 


fraction  of  a  foot.    The  line  was  then  mn  to  DonaldsonviUe,  and  from  t 
over  the  same  gronnd  followed  by  the  party  of  1883,  to  Orange,  h&,,  a  poii 
below  Donaldsonville  and  23  above  the  month  of  the  La  Fonrcbo.    This 
also  the  terminns  of  the  line  ran  in  1883,  whose  inaccnracy  rendered  it  v 
made  necessary  the  work  Just  done. 

AloDg  this  hne  a  total  of  191  bench-marks  had  been  left,  an  average  of 
per  mile.  Of  these  we  identified  and  corrected  abont  150,  an  average  of  in 
mile.  This  made  it  nnnecessary  to  repeat  the  hydrographio  work,  which 
carefully  done,  since  any  point  in  any  cross-section  of  the  bayou  whose 
might  be  of  valne  in  making  a  plan  of  improvement  can  be  reterred  to  t] 
corrected  bench-mark.  The  whole  error  in  the  old  line  is  abont  4  feet,  and : 
ularly  Increasing  error  from  be^nning  to  end  of  the  84  miles ;  as  only  about 
hundredth  of  this  error  would  oe  introduced  in  referring  a  cross-section  to  a 
beuch-mark  one-fourth  of  a  mile  distant  (the  average  interval  between 
bench-marks  being  about  half  a  mile),  this  error  must  lie  far  within  the  ordin 
of  error  in  hydrography.  Had  hydrographic  work  been  attempted  it  could 
been  done  at  the  present  high  stage  of  tne  river  with  half  the  accuracy  ai 
1683,  when  work  was  done  at  low-water  stage. 

The  method  adopted  in  leveling  was  as  foUows:  Each  observer  read  both 
fore  sight  two  or  more  times,  the  rodman  calling  out  the  reading,  whic! 
peated  until  a  satisfactory  mean  of  several  observations,  differing  from  e\ 
by  only  a  few  thousandths,  was  obtained.  The  rodmen  remained  in  their  pla 
ing  their  rods  on  the  same  peg,  until  both  observers  had  made  separate  d( 
tions  of  the  difference-level  between  the  two  pegs,  had  compared  these  di 
tions  and  found  that  they  closely  agreed.  In  case  they  differed,  the  observat 
repeated,  instruments  adfusted,  observations  again  repeated,  until  satisfactc 
m  ent  was  obtained.  This  method  places  a  severe  check  upon  accidental  and 
errors,  both  personal  and  instrumental.  It  saves  time,  inasmuch  as  all  erroi 
ered  by  it  may  be  corrected  before  leaving  the  spot  where  committed.  1 
time  it  of  course  saves  money.  It  tends  to  prevent  that  voluntary  or  m\ 
forciug  of  results  which  sometimes  occurs  when  the  correction  of  an  error  woi 
to  be  a  fatiguing,  lengthy  process.  During  the  progress  of  the  work  an  err 
graduation  of  level-tube  scale  was  discovered.  The  scale  is  marked  on  a  sn 
bar,  placed  above  the  glass  tube  of  the  bubble,  and  is  marked  on  both  sid< 
bar.  In  this  marking  a  double  error  exists :  First,  on  both  sides  of  the  bar, 
the  same  numbered  value,  counting  from  the  center  of  graduation  and  on 
sides  of  that  point,  are  found  at  unequal  distances  from  it ;  second,  these  disci 
are  not  the  same  on  opposite  sides  of  the  bar.  The  first  error  is  slight,  and  J 
the  same  on  both  sides  tne  barwould  be  eliminated  when  backandfore  sightsi 
no  matter  which  side  of  the  bar  oe  observed  in  leveling.  Not  being  the  sam< 
sides,  it  became  necessary  to  observe  the  same  side  in  leveling  for  both  back 
sight.  A  discrepancy  of  about  0.2  foot  between  Mr.  Baymond's  elevation  and 
isted  when  this  was  discovered.  After  this  discovery  our  determinations  wi 
more  than  0.06  inch  apart,  exclusive  of  the  above  amount,  and  on  the  la 
mark — in  other  words,  on  the  whole  line  save  the  few  miles  run  during  the  groi 
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With  this  report  I  respectf  ally  snbmit  a  profile  of  the  bottom  of  the  bayoa  and  top 
east  levee,  together  with  all  high  and  low  water  marks  obtained,  and  all  corrected 
mch-marks,  this  profile  plotted  to  same  horizental  scale  as  the  topographic  work, 
id  on  same  sheets  ;  also  another  profile  of  bottom  and  levee-top,  on  smaller  scale  and 
I  a  single  sheet,  with  typical  cross-sections. .  The  plotting  was  done  by  Mr.  Eay- 
ond,  the  fidelity  and  intelligence  of  whose  service  both  in  the  field  and  in  the  office 
>a  are  already  so  familiar  with  that  special  mention  of  them  here  is  unnecessary. 
3th  in  the  obtainment  of  data  and  in  the  preparation  of  the  report  his  assistance 
ts  been  of  the  greatest  valne. 

The  commercial  interests  to  be  affected  by  an  improvement  of  Bay  on  LaFonrche  will 
i  understood  from  the  following  statements.  The  total  valne  of  agricultural  products 
kised  along  the  banks  of  the  La  Fourche  during  the  season  1885-'86  was  about 
{,200,000,  of  which  about  $2,000,000  must  be  ascribed  to  sugar  and  molasses,  the  re- 
aioder  to  rice,  potatoes,  and  miscellaneous  products.  It  may  be  stated  with  suffi- 
ent  accuracy,  that  the  Southern  Pacific  Railroad  Company  controls  shipmeuls  of 
roducts  from  the  parish  of  La  Fourche;  this  parish  produced  crops  of  the  value  of 
jout  $1,100, 000,  leaving  12,100,000  for  the  parishes  Assumption  and  Ascension.  The 
kilroad  freight  rates  do  not  vary  with  the  stage  of  the  water,  since  at  all  seasons 
eight  transported  by  rail  is  gathered  from  the  plantations  by  largo  flat-boats,  the 
inning  of  which  is  rarely,  if  ever,  interfered  with  by  low  water. 
When  the  water  in  the^  bayou  has  reached  a  stage  so  low  as  to  prevent  the  entrance 
r  large  steamboats  from  New  Orleans,  products  seeking  shipment  from  the  upper  part 
r  the  bayou  are  taken  by  fiat-boat  to  Donaldsonville,  thence  by  steamboat  or  Texas 
id  Pacific  Railroad  to  New  Orleans.  Captain  Drown,  secretary  of  the  company 
wniug  the  largest  steamboat  interest  in  the  bayon,  informs  me  that  this  flat-boat 
jrvice  causes  an  average  increase  of  about  40  per  cent,  over  high- water  rates.  The 
rdinary  (or  high-water)  rates  are :  one  hogshead  sugar,  SI. 50 ;  one  barrel  sngar,  35 
5Dt8;  one  barrel  molasses,  75  cents;  one  sack  rice,  25  cents. 

The  $2,100,000  given  above  for  the  upper  LaFonrche  represent  about  30,000  hogs- 
eads  sugar,  50,000  barrels  molasses,  30,000  sacks  rongh  rice.  On  these  goods  freight 
t  above  rates  would  be  $90,000.  From  figures  furnished  by  Captain  Drown,  I  find 
lat  about  9,100  hogsheads  of  sugar,  17,000  oarrels  of  sugar,  26,000  barrels  of  mohisses, 
),000  sacks  of  rice  must  have  paid  the  40  per  cent,  increase,  thus  making  the  freight 
ill  of  the  upper  LaFonrche  for  outgoing  products  $109,000  instead  of  $9t»,000. 
This  excess  of  $19,000,  capitalized  at  5  per  cent.,  represents  $380,000.  No  other  fig- 
res  of  definite  value  can  be  presented  as  showing  the  benefit  derivable  from  an  im- 
rovement  that  would  permit  through  navigation  all  the  year  round.  In  addition 
>  this  shoold  always  be  accounted  the  value  a  free  water-way  always  has  in  check- 
ij;^  monopoly  prices.  Whether  such  valae  in  this  case  be  large  or  small,  I  do  not 
enture  to  guess,  since  it  is  a  matter  dependent  upon  the  disposition  of  the  Southern 
acific  management.  Just  now  the  people  along  the  lower  as  well  as  the  upper  part 
f  the  bayou  are  enjoying  the  benefit  of  a  very  lively  competition  between  sream- 
oat$,  resulting  in  a  cut-down  to  one-quarter  of  railroad  card  rates.  This  has  con- 
nued  for  some  weeks,  but  it  is  not  thonght  that  it  can  continue  long.  The  trips  of 
tie  largest  boats  are  now  at  times  extended  as  far  as  Harang's  Canal,  68  miles  below 
donaldsonville,  while  usaally  they  go  no  further  than  La  Fourche  Crossing,  38  miles 
elow  Donaldsville.  Some  of  those  with  whom  I  conversed  claimed  that  the  steam- 
oats  would  be  able  to  conduct  a  much  more  beneficial  competition  with  the  railroad, 
rere  it  not  for  the  two  or  three  months^  interruption  during  low  water,  an  interruption 
rhich  usually  occurs  when  the  sugar  crop  is  beginning  to  move  and  transportation 
Trangemeuts  for  the  whole  crop  may  be  made. 

These  statements  relative  to  competition  with  the  railroad  apply  only  to  that  part 
€  the  bayou  below  Napoleonville,  a  point  16  miles  below  Donaldsonville.  Above  that 
oint,  low- water  improvement,  besides  giving  relief  from  the  flat-boat  charges,  might 
xtend  competition  among  steamboats,  as  against  each  other.  From  Mr.  H.  O.  Maher, 
''harf-master  at  Donaldsonville,  I  obtained  the  following  statement: 

"  When  the  Bayou  La  Fourche  is  navigable  from  December  until  about  the  first  of 
.ugust,  the  steamers  Assumption,  Isabel,  £.  W.  Fuller^  and  Alice  LeBlanc  make  two 
Hps  a  week  (e;tch)  toThibodeaux  and  La  Fourche  Crossing,  sometimes  extending  their 
Mps  as  far  as  Lockport.  The  steamer  H61^ne  is  now  making  trips  on  alternate  days 
etween  this  place  (Donaldsonville^  and  Thibodeaux,  frequently  extending  her  trips 
:»  Lockport,  or  even  further.  She  is  a  passenger  boat."  There  are  four  railroad  sta- 
ons  on  Bayou  La  Fourche,  one  at  Donaldsonville,  one  at  Thibodeaux — ^the  terminus 
F  A  3-milo  branch  line  from  Terrebonne  Station  ;  one  at  La  Fonrche  Crossing,  and  one 
^  Baceland.  The  first,  that  of  the  Texas  and  Pacific,  seems,  from  its  position  at  the  up- 
er  extremity  of  the  bayou,  to  be  but  little  considered  as  a  competitor  with  the  steam- 
oats.  The  other  three,  belonging  to  the  Southern  Pacific  system,  having  advantage 
C  position  (34,  38,  and  49  miles  from  Donaldsonville,  respectively),  and  having  acces- 
:>ry  flat-boat  lines  constantly  running,  commands  a  large  trade.  I  was  informed  that 
^en  the  flat-boat  service  on  the  upper  bayou  must  be  suspended  and  wagons  resorted 
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to  for  carryiug  freight  to  Donaldeonville.    In  such  case  the  excess  over  ordinary  ii 
mnch  more  than  40  per  cent.    The  calcalations  presented  have  covered  only  oat-gpifig 
freights,  because  I  fcam  from  Captain  Drov^n  that,  at  all  staffes  of  the  La  Foorche,  in- 
going freight  is  billed  from  New  Orleans  at  ordinary  rates,  of  which  at  low-waterset- 
son  the  steamboat  retains  two-thirds,  and  renders  one-third  to  the  flat-boat  for  deliv- 
ery beyond  Donaldson ville.    That  there  may  be  cases  in  which  an  increase  of  cbsr^ 
occnrs  I  do  not  doubt,  as  several  parties  on  the  bayou  so  informed  me  ;  but  CapUn 
Drown  thinks  that  ordinarily  the  flat-boat  contents  itself  with  the  one-third  ciuti  nte 
No  definite  figures  for  tbis  increase  could  be  reached,  hence  its  omission  above.    Tiro 
other  commercial  elements,  having  a  value  too  indefinite  for  accurate  numerical  ex- 
pression, but  sometimes  very  great,  remain  to  be  mentioned,  namely,  certainty  tod 
speed  in  the  delivery  of  goods.    It  can  only  be  said  that  both  these  are  injuriously  if- 
feoted  by  the  interrnptation  of  through  steamboat  transportation. 

The  difficulties,  from  an  engineering  point  of  view,  may  be  understood  from  the  fol- 
lowing statement : 

The  Mississippi  at  Donaldsonville  not  unfrequently  reaches  a  low- water  surface  el^ 
vation  of  about  2  feet  above  mean  low  water  of  the  Gulf.  The  bottom  of  the  bayou  at 
the  Donaldson  ville  Bar  is  about  2.5  feet  above  the  plane  of  mean  low  water  of  the 
Gulf;  is  nearly  as  high  on  other  bars  found  here  and  there  throughout  the  first  30  or 
40  miles,  and  is  frequently  up  to  that  plane  (mean  low-water  Golf)  throughout  tlw 
same  distance.  A  comparison  of  the  data  recently  obtained  with  statements  in  Hom- 
phreys  and  Abbot's  Report  indicates  that  these  conditions  have  long  existed,  prtcti- 
cally  without  change. 

In  the  30  miles  Just  above  the  Gulf,  however,  considerable  change  is  said  by  oldree- 
idents  to  have  taken  place  witbiu  the  last  fiity  years.  Although  the  information  od 
this  point  was  not  as  detinite  or  reliable  as  1  wished  to  obtain,  there  was  yet  suffi- 
cient to  show  that  a  considerable  shoaling  has  taken  place,  beginning^  at  the  bar  be- 
yond the  mouths  of  the  La  Fourche  and  extending  at  least  25  miles  up-stream.  This  has 
been  accompanied  by  an  increased  elevation  in  the  general  land-surface  near  the  bayoo. 
It  is  shown  in  Humphreys  and  Abbot's  Report,  paj^e  455,  that  in  lb58  the  land-snrfacr 
on  the  left  bank,  12  miles' below  Lockport,  was  about  4  feet  above  mean  Gulf  level.  It  is 
now  about  6.5  feet.  A  short  distance  below  that  point,  about  15  miles  below  Lock- 
port,  the  levees  are  now,  and  have  been  during  the  last  three  high- water  season^,  cnt 
m  many  places  by  the  land  owners  with  a  view  to  increase  the  elevation  of  their 
lands  by  alluvial  deposit.  Crossing  to  the  right  bank,  our  levels  show  that  an  elevation 
of  4  feet  is  reached  at  a  point  about  23  miles  below  Lockport,  while  five  miles  farther 
down  it  is  3  feet.  At  this  point  I  was  informed  by  a  man  who  has  lived  there  for  fifty 
years,  the  bayou  had  shoaled  from  a  depth  ot  30  to  a  depth  of  15  feet,  and  has  diminished 
m  width  also.  He  stated  that  a  proportional  change  bad  occurred  farther  down,  and 
that  he  knew  the  outside  bar  bad  largely  shoaled  since  his  residence  on  the  bayou. 
Making  large  allowance  for  exaggeratfou  of  statement,  there  are  corroborative  facts 
showing  change.  Humphreys  and  Abbot  reach  the  conclusion  that  the  land-surface 
probably  reaches  Gulf-level  at  about  the  point  above  referred  to,  and  make  no  men- 
tion of  inhabitants  near  the  Gulf.  Now  the  slight  ridge  running  parallel  to  the  stream 
is  inhabited  almost  to  the  shores  of  the  Gulf,  aud  I  was  informed  by  one  living  below 
Lockport  that  these  people  had  come  from  other  points  within  comparatively  recent 
years,  indicating  that  the  land  has  only  recently  been  cultivable.  Besides  the  old 
resident  above  alluded  to,  another  informant,  a  man  of  intelligence,  stated  that  dur- 
ing an  acquaintance  of  about  ^en  years  with  the  lower  bayou  he  too  could  remark  a 
change — a  decrease  of  croes-section.  It  is  also  stated  by  Humphreys  and  Abbot,  page 
455,  that  the  levees  at  Harang*s,  12  miles  below  Lockport,  were  only  3  feet  higii  in 
165S,  In  1883  they  were  about  G  feet  high  ;  but  C  miles  lower  down  they  were  only 
3.5  feet  high.  Adding  the  increased  height  of  levee  to  increased  height  of  land,  we 
find  an  increase  of  about  5  feet  in  elevation  of  levee-top  at  Harang's,  that  elevatiou 
being  now  about  12.5  feet,  referred  to  the  Gulf.  Three  miles  below  the  cut-o£f  the  land 
has  an  elevation  of  al>out  4  feet,  which,  added  to  the  height  of  levee,  places  the  levee- 
top  at  7.5  feet  above  t  he  Gulf.  That  such  a  rapid  fall  should  exist  now,  the  levee  beine 
cut  lust  below  the  cut-ofi*,  is  readily  understood ;  that  it  existed  before  is  explained 
by  tne  fact  that  previous  to  the  high  water  of  18c:4  the  right  bank  was  quite  neglected, 
its  levees,  as  shown  by  the  survey  in  1883,  being  lower  than  those  on  the  lelt  bank, 
which  was  under  cultivation,  the  high  water  often  escaping  over  the  right  bank,  and 
sometimes  intentionally  lot  through  it  in  order  to  relieve  the  left,  caused  the  land  on 
the  right  side  to  gradually  increase  its  elevation  above  that  on  the  cultivated  and 
protected  side.  The  inhabitants,  realizing  its  greater  value,  and  desiring  to  build  up 
their  old  fields,  moved  their  work  across  the  bayou,  improved  the  levt  es  there,  and 
^ave  up  the  left  bank  to  the  waters,  using  it  only  as  the  waters  subside  for  the  plant- 
ing of  a  small  crop  of  rice.  It  is  thus  seen  that  the  levee  system  has  never  been  au 
efficient  protection  against  large  lateral  fiow  farther  down  than  a  point  about  13  miles 
below  Lockport. 

In  their  decision  of  the  La  Fourche,  Humphreys  and  Abbot  discard  what  thev  call  the 
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''Explanation  usaally  offered  to  account  for  tho  uecessity  of  constantly  raising  Ibc 
levees  in  the  lower  part  of  the  bayou."  This  common  theory,  as  stated  by  them,  was 
rbat,  where  the  levee  terminated,  the  waters  of  the  bayou  oversowed  the  banks  and 
raistdd  them  by  deposit.  The  current  of  the  bayou  being  diminished  by  this  escape 
>f  water,  a  deposit  was  also  made  in  its  dhannel.  This  deposit  contracted  the  water- 
svay  and  increas€^  the  lateral  overflow,  and  thus  accelerated  the  elevation  of  the  nat> 
iral  bank.  This  has  had  the  effect  of  backing  np  the  bayou  above  and  thus  raising 
the  flood  level. 

Instead  of  this  explanation,  they  advance  the  theory  that  the  constant  rise  of 
Qlood  level  is  due  (1)  to  the  fact  that  the  lower  bayou  having  had,  before  the  build- 
ing of  the  levees,  a  cross-eection  large  enough  for  carrying  only  the  income  at  Don- 
alusonville  miniM  the  lateral  overflow  permitted  by  low,  natural  banks,  is  now  too  small 
bo  carry  freely,  without  temporary  damming  up  of  &  part,  the  whole  amount  enter- 
ing from  the  Mississippi;  and  (2)  to  the  fact  that  the  extension  of  the  levees  caused 
ft  temporary  increase  of  flood  heights  for  certain  distances  above  the  point  where  ex- 
tension begins,  the  local  slope  being,  of  course,  much  diminished  by  such  extension 
and  height  thereby  increased.  That  the  first  of  these  causes  would  produce,  at  points 
somewhat  distant  from  the  Mississippi,  immediate  increase  of  flood  height  consequent 
upon  the  first  building  of  levees,  need  not  be  doubted.  But  Humphrt^ys  and  Abbot 
also  state  that  'Mevees  were  commenced  at  an  early  day,  and  were  extended  rapidly 
down  one-half  the  length  of  the  bayou."  **In  1842  the  levees  terminated  at  or  a 
little  below  Lockport,  56  miles  below  Donaldson ville,  and  54  miles  above  tho  Gulf. 
In  1859  they  nominally  extended  27  miles  below  Lockport.  although  it  is  stated  they 
were  not  more  than  3  feet  high,  12  miles  below  that  town."  It  has  already  been  seen 
that  they  are  effective  now  only  as  far  as  the  cut-off,  about  fifteen  miles  below  Lock- 
port.  Uow,  then,  could  the  second  cause  operate,  when  there  has  been  practically 
no  extension  of  levees ;  and  to  what  shall  wo  attribute  the  large  increase  of  levee 
elevation,  shown  to  have  taken  place  at  Harang's,  and  to  what  shall  we  attribute  "the 
necessity  of  almost  annually  raising  their  levees,"  a  necessity  complained  of  gener- 
ally by  the  planters  near  to  and  above  Raceland,  as  reported  to  Major  Howell  ?  (See 
Chief  Eng.  Kep.,  1874.  Vol.  I,  p.  767.)  Evidently  the  first  cause  could  not  produce 
%  constant  increase  or  flood  height,  observable  through  many  years  succeeding  the 
establishment  of  the  levee  system ;  evidently,  also,  the  second  cause  has  been  in  op- 
3ration  only  to  an  insignificant  extent.  Some  other  cause  must  have  operated  to  pro- 
ince  the  increased  flood  heights.  In  Major  Howeirs  report,  above  referred  to,  it  is 
stated  that  the  planters  claim  that  the  gradual  filling  in  of  the  ba3^ou  between  Race- 
aod  and  the  cut-off  produced  the  increase. 

This  is  substantially  a  repetition  of  the  *'  usually  offered  explanation  "  referred  to 
^y  Humphreys  and  Abbot,  the  placing  of  the  lower  limits,  the  cut-off  being  in  all 
[>robability  due  to  the  fact  that  all  could  see  the  growth  of  the  great  longitudinal 
jars  near  that  point  (and  which  now  appear  as  islands^  even  at  high  water),  while  few 
^ook  account  of  the  shoaling  below,  which  still,  lett  ample  depth  for  navigation. 
That  some  obstruction  other  than  smallness  of  natural  cross-section  existed  below 
Lockport  is  noted  by  Humphreys  and  Abbot  in  a  foot-note,  page  455:  *'It  has  also 
>een  suggested  as  an  additional  cause  of  the  rising  of  the  high-water  level  that  the 
>ayoa  below  Lockport  is  chocked  up  by  rafts  and  tow-heads.  *  •  •  Lieut.  Henry 
Li.  Smith,  Corps  of  Engineers,  who  examined  the  obstructions  below  Lockport  in 
1853  with  a  view  to  their  removal,  states  that  they  begin  about  5  miles  below  Lock- 
3ort,  and  consist  of  a  great  number  of  snags,  whveh  project  above  low  water,  and  for 
:ihe  distance  of  18  miles  almost  entirely  prevent  the  passage  of  steamboats  during  tho 
o'w  water  of  summer  and  autumn.  *Such  obstructions  must,  of  course,  retard  the 
low  of  the  water  and  to  some  slight  extent  raise  the  flood-level  for  a  limited  distance 
ibove  them,  but  they  are  evidently  inadequi^te  to  aid  materially  in  producing  tho 
•onstant  increase  of  floods  throughout  nearly  the  whole  bayou." 

All  the  snags  appearing  above  low  water  have  been  removed  during  the  last  few 
^ears  by  parties  working  under  the  direction  of  this  office,  but  many  remain  imbedded 
inder  the  deposit,  the  local  growth  of  which  was  hastened  by  the  presence  of  the 
ogB,  The  current  maintains  a  channel  on  either  side  of  these  islands,  but  their  pres- 
ioce  largely  diminishes  the  cross-section. 

The  facts  above,  showing  clearly  an  annually  progressive  decrease  of  cross-section 
n  the  lower  bayou,  were  not  known  to,  and  were  disputed,  by  Humphreys  and  Abbot. 
Che  knowledge  of  them  leads  inevitably  to  the  conclusion  that  the  theory  presented 
>y  Humphreys  and  Abbot,  is  unsatisfactory,  and  must  be  supplemented  by  tho 
*  asually  offered  explanation,"  this  itself  t^  be  supplemented  by  some  emphasis  upon 
,fae  fact  that  the  shoaling  begins  at  the  very  mouth  of  the  bayou. 

The  eminence  of  the  authority  stating  that  ** neither  excavation  nor  deposit  has 
>een  made  in  the  bed,"  and  the  importance  of  the  matter  in  considering  a  plan  for 
>ermanent  improvement,  made  it  necessary  for  me  to  go  to  some  length  on  this  point. 

Seeing  now  that  a  considerable  portion  of  the  sediment  received  by  the  bayou  is 
leposited  at  its  mouth,  in  the  Gulf;  along  its  overflowed  banks,  and  on  its  bottom 
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ill  tbe  region  of  overflow '  seeing,  in  abort,  tbat  the  La  Foarcb«  is  DOt  in  ita  mgimu 
an  BxceptioQ  to  otber  eodmentbesiiDg,  anuually-oTerllowinf!,  tide-reacMnfCBtreuii. 
wfl  will  be  prevented,  while  Beaicliing  fur  a  rxlical  oare  for  exintlDg  ovils,  EromM- 
ing  into  an  error  whitli  migbt  foUow  tbe  applieation  of  the  theory  quoted  above  fnm 
•o  liigb  an  authority  as  HumpbrejB  anil  Abbot's  report. 

The  fallowing  plane  have  been  BOggeated  by  different  peraons  for  improviDg  hxjm 
La  FoDcche. 

Firit,  by  dredging  alone. — In  order  to  socuro  a  depth  of  5  feet  at  extremtt  low  wktct, 
with  B  cbannel  width  of  7i3  feet,  tbe  following  volames  most  be  excavated. 

Cd-ti 

From  Doualdftonville  to  Napoleon  vi  lie,  ITmUea 46u. 

Prom  Napoleonville  to  Thibodeaux,  17  miles StO.ttt 

From  Thibodeaux  to  Baceland,  IG  miles .' 60.0(0 

PromBaceland '  "' 

A  total  of 1 Bll.OW 

This  oalcalation  suppOBOs  tbe  central  iepth  to  exteud  over  the  width  of  75  fe«I, 
3T.&  feet  on  each  side  of  the  thread  of  tbe  stream.    The  resntt  therefore  probably  i 

by  being  somewbattoo  small.  Tbat  part  of  the  bottom  covered  at  low  water  is,'h 
ever,  quite  flat.  At  20  eenta  per  cubic  yard  the  coat  of  this  dredging  wonld  bo  f]  62,00), 
(BeceDt  dredging  in  Mobile  Bay  is  reported  at  12  cents  per  yanL  Bat  for  a  new  wott 
in  a  less  convenient  locality,  and  for  which  annual  appropriations  wonld  probsblr 
not  be  largo,  it  would  not  be  safe  to  estimate  on  so  low  a  fignre. )  A  channel  haviug 
been  thus  obtained,  tbo  conditions  wonld  be  thuB — at  low  and  medium  alageaa  soim- 
what  larger  volume  of  water  would  enter  from  the  MisBisaippi. 

Ah  tbe  river  rose  this  somewhat  larger  volnme  n'ould  tbe  sooner  fill  the  now  insnf 
fioient  cro88-Bectiun  in  the  lower  bayou ;  this  cross-section  and  the  head  of  wat£r  ii 
Donatdsonville  beiug  unchanged,  the  high-water  volume  would  be  reduced  to  its  for- 
mer valne;  this  volume  flowing,  where  dredging  waB  done,  in  a  larger  channel,  woulii 
have  dimluJBheil  velocity,  caufiingdepoaitfrom  water  highly  charged  with  aedimentur; 
matter.  This  general  action  would  be  locally  hoKtencd  where  unusual  wideningof 
tbe  levees  would  cause  sudden  cxpauaion  of  the  flood  volume,  or  unusnal  contractim 
caoae  sadden  dauaing.  Tbo  ttndcucy  would  thus  be  to  return  to  that  conditioo  ol 
eqnilibrinm  nhicb  had  been  disturbed  by  the  dredging.  If,  however,  the  lienefit  tn 
navigation  originally  secured  might  continue  until  the  vuluine  excavated  had  been 
nearly  or  qnile  restored  by  depoait,  the  expenditure  for  dredging  might  stilt  be  i 
profitable  one,  since  many  years  migAt  elapse  before  complete  rosforation;  but  local 
irregularities  of  channel  would,  in  all  probability,  soon  jiroduce,  here  and  there,  de- 

BiaitB  equal  to  those  removed.  Especially  might  wo  look  for  early  restoration  of  the 
onaldsonville  Bar,  Tbo  gradual  deterioration  of  the  lower  bayou  and  extension  of 
that  deterioration  up.slreatu,  would,  of  itself,  destroy  hope  of  securing  a  permanent 
improvement  by  dredging.  An  iroprovement  costing  ationt  {165,000,  and  withoul 
guarantee  of  longer  life  than  one  season,  could  not  wisely  be  undertaken  for  this  bayou. 

Second  plait. — To  dredge,  as  explained  above,  and  to  extend  the  leveea  to,  ornearlj 
to,  tbe  Golf.  The  cost  of  extending  an  efficient  levee  system  to  within  H  or  10  milrt 
of  <bo  Gulf  would  be  about  tI2ri,00U,  at  SO  cents  i>ercubic  yard.  This  amoiint,  added 
to  tbe  estimate  for  dredging,  givca  a  total  of  about  tdS7,U()0. 

By  a  proper  regulation  of  the  width  between  such  levees  and  the  excavation 
regular  hattnre  and  island  formatiouB  for  nae  in  building  tbe  levee,  an  aiiprozimati 

formity  of  cross-section  and  of  perimefer,  at  high-water  stages,  would  reeult:     

eflect  of  such  works  upou  the  navigability  of  tbo  stream  can  be  inferred  from  a  stnd^ 
of  the  changes  of  surface  slope  tbat  would  be  produced.  Fig.  Isbowa  the  high-water 
slope  aa  it  now  is;  m  tbe  56  miles  above  LockporC  there  is  only  twice  aa  much  of  fall 
as  m  the  13  miles  below  it,  and  scarcely  as  much  as  in  tbe  18  miles  below  the  cut-oft 
It  is  in  this  last  stretch  tbat  the  great  lateral  loss  tbrongli  cut  leveea  occurs. 

Fig.  2  shows  the  slope,  that  the  confinement  of  the  whole  flood  within  a  channel 
would  tend  to  prod  nee— namely,  a  uniform  slope.  After  the  proposed  dredging  the  bot- 
tom would  also  have  a  more  uniform  slope  than  now;  bonce  both  changes  would  teuil 
to  uniformity  of  surface  Bloi>e.  In  tbe  firstsectiou  (see  figures)  above  the  Gnlf,  about 
23  miles  long,  the  change  wonld  produce  an  increase  of  sToiie,  hence  of  carrent,  hence 
of  transporting  or  scouring  power.  But  this  increase  would  be  felt  for  bnt  a  sborl 
tance,  if  at  all,  in  tbe  Gulf.  The  only  effect  on  the  bar  would  be  an  increa«e  it 
quantity  of  sedimentary  matter  for  deposit.  The  increased  current  might  carry  this 
aediraoQt  a  little  further  gulfward  than  now,  but  in  the  end  the  increaacd  depoail 
wonld  again  aeriousiy  obatruct  tbe  outflow,  raise  the  flood  level  near  the  Qnlf,  thui 
diminish  the  velocity,  and  cause  a  precipitation  of  suspended  matter  in  the  channel. 
Regularity  of  cross- section  and  of  velocity  would  be  disturbed,  the  disturbance  grad- 
naliy  proceeding  np-stroam,  causing  iucLcaso  of  flood-height  above  it,  due  to  backing 
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of  the  waters  that  no  longer  find  sufficient  cross-section  for  easy  flow.  This  raising 
flood-height  would  be  equivalent  to  a  decrease  of  slope  and  velocity  in  the  section 
ove.  This  would  finally  produce  some  deposit  above ;  but,  on  the  other  hand,  since 
)  total  head  between  Donaldsonville  and  the  Gulf  is  constant  (approximately  so), 
urease  of  velocity  in  an  upper  must  be  accompanied  by  increase  oi  velocity  in  the 
ver  section.  Hence  deposit  then  would  cease,  or  perhaps  excavation  occur,  until 
al  uniformity  of  slope  would  again  be  approached,  only  to  yield  again  to  another 
unge,  these  oscillations  continuing  until  such  size  and  form  of  cross-section  had 
3u  reached  as  would  cause  annual  excavations  to  equal  annual  deposits  in  the  bed, 
3  whole  mass  of  earthy  matter  then  being  deposited  in  the  Gulf  producing  exten- 
n  of  the  delta  formation.  A  slow  decrease  of  average  slope  per  mile  would  result, 
3  appreciable  efl^ects  of  which,  however,  are  so  distant  that  we  need  not  now  con- 
er  them.  The  sediment  annually  discharged  into  the  La  Fourche  would  cover  one 
jare  mile  to  a  thickness  of  about  1  foot.  A  few  miles  beyond  the  mouth  of  the 
Fourche  the  Gulf  has  a  depth  of  300  feet.  The  bar  in  front  of  the  two  mouths  is  sev- 
kl  miles  long ;  hence  no  rapid  growth  into  the  Gulf  need  be  feared.  Again  referring 
the  figures  it  is  seen  that  in  Uie  second  section,  between  Orange  and  tne  *'  cut-oflT,  " 
tension  of  levees  would  produce  diminished  slope.  As  the  high- water  velocity  here 
aow  very'great,  it  is  not  probable  that  the  decrease  would  result  in  any  material 
ftnge  of  the  bed.  The  velocity  would  still  be  equal  to  that  now  existing  in  many 
kces  without  causing  deposit.  In  the  next  section  above — that  between  Lockport 
d  the  cut-off— the  velocity  would  remain  as  it  is,  very  nearly,  but  the  flood-heights 
»ulfl  l>e  considerably  diminished.  Above  Lockport  there  would  be  an  increase  of 
locity,  and  a  general  decrease  of  flood-heights.  It  has  been  shown  before  that  dredg- 
[T  throughout  this  section,  without  changing  conditions  along  the  lower  sections, 
►uld  be  soon  followed  by  a  re-establishment  of  present  conditions  throughout.  But, 
ving  secured  an  increased  velocity,  it  follows  that  this  restitution  could  not  so 
idily  occur.  In  the  existing  state  the  current  is  such  as  to  leave  the  bed  of  the 
you  almost  unchanged  from  year  to  year.  The  dredged  channel  might  then  be 
lintained  until  modification  of  the  immediate  gain  of  velocity  due  to  the  changes 
tlined  in  discussing  the  lower  or  Gulf  section  of  the  bayou— this  modification  due 
disturbances  originating  at  the  Gulf — would  be  slow  in  reaching  as  far  up  as 
libodeaux.  Thus  in  the  Mississippi,  while  we  see  rapid  changes  of  bed  near  its 
>nth,  traceable  to  changes  at  and  beyond  the  mouths,  and  changes  at  the  Forts  and 
ove  that  are  traceable  to  local  causes.  There  is  doubtless  a  slow  change  throughout 
B  river,  due  to  changes  at  the  Gulf,  but  it  is  not  appreciable.  Deterioration  of  the 
edged  channel  in  the  La  Fourche  would  then  be  looked  for  as  due  to  local  causes. 
Dce  there  is  practically  no  caving  of  the  badks  these  changes  would  be  fewascompar- 
to  thenumberintheMissiB8ippi,andwouldbedue  to  slight,  perhaps  only  temporary, 
^gnlarities  of  cross  section,  which  would  operate  to  build  up  and  remove  changing 
rs.  Therefore,  while  it  is  not  probable  that  the  great  shoals  now  extending  for 
les  throughout  this  section  would  reappear,  it  is  probable  that  here  and  there  a 
r  would  be  formed,  impeding  navigation.  These  might  be  removed  by  dredging  or 
the  construction  of  wing-dams,  as  experience  might  direct.  The  Donaldsonville 
r  would  certainly  recur,  as  the  plan  considered  would  have  no  appreciable  effect 
ere.  That  bar  is  caused  by  the  existence  of  a  body  of  nearly  deaa  water  on  both 
les  of  the  line  dividing  the  current  of  the  Mississippi  from  that  of  the  Lafourche, 
[n  any  plan  which  would  give  security  against  recurrence  of  all  other  bars  save 
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the  annual  expense  of  running  them  would  douhtless  he  $25,000  or  $30,000.  Were 
they  secured  against  floods,  however,  I  believe  many  of  these  people  would  he  glad 
to  ahandon  rice,  or  in  this  security  against  floods  would  consider  themselves  com- 
pensated for  the  increased  expense,  if  rice  culture  were  continued.  There  is  a  con- 
tingent benefit  derivable  from  this  plan  in  this,  that  it  would  facilitate  the  endeavor 
to  open  any  of  the  several  canals  that  have  been  built  up  to  the  La  F'ourche  levees,  but 
connection  never  made  on  account  of  the  expense  of  locks.  At  Lockport,  the  ter- 
minus of  company's  canal,  a  lock  was  built,  and  afterwards  destroyed  by  a  crevasse. 
It  was  never  opened.  Harang's  Canal  has  never  been  opened.  The  State  *' cut-off " 
has  never  been  opened.  All  these  would  furnish  most  desirable  lateral  communica- 
tion with  New  Orleans.  They  are  not  large  enough  to  carry  steamboats  such  as  those 
now  trading  on  the  Upper  La  Fourche,  but  a  considerable  part  of  the  potato  and 
fruit  crop  is  now  handled  by  luggers,  which  have  a  circuitous  route,  inside  or  out- 
side. It  was  confidently  stated  to  me  that  private  enterprise  would  certainly  open 
these  canals,  or  one  of  them,  if  the  cost  of  lock  construction  were  reduced  to  a  very 
small  sum,  as  it  would  be  by  this  improvement. 

Fourthplan, — By  adding  to  that  just  considered,  a  movable  dam,  placed  at  the  side 
of  the  lock. 

This  is,  of  course,  feasible,  and  as  there  would  be  but  50  or  60  feet  of  such  movable 
part  it  would  not  be  a  costly  work.  It  would,  however,  require  one  complete  side- 
wall  to  be  built  for  the  lock,  which  would  materially  increase  the  cost  of  that  struct- 
ure. 

It  would  require  a  much  larger  amount  of  dredging,  and,  without  constant  and  costly 
regulation,  might  subject  the  less  prudent  inhabitants  to  the  danger  of  overflow, 
since  even  the  restricted  discharge  of  the  Mississippi  might  raise  the  water  surface  up 
to  or  above  the  level  of  the  lower  lands.  It  would  cause  the  admission  of  floating 
logs,  which  would  become  obstructions.  The  advantage  gained  would  be  the  relief 
from  the  necessity  of  locking  during  three  or  four  mouths  of  each  year.  The  initial 
cost  would  exceed  that  of  the  other  plan  by  not  less  than  $60,000.  The  annual  cost 
of  maintaining  the  dredged  channel  would  be  very  much  increased,  since  a  much  larger 
amount  of  sediment  would  be  introduced.  Near  the  lock  a  dangerously  strong  cur- 
rent would  be  produced.    Of  the  two  plans,  the  former  is,  in  my  opinion,  preferable. 

Fifth  plan. — By  placing  a  lock  or  dam  at  Donaldsonville,  and  one  abLockport,  and 
introducing  water  in  the  basin  thus  formed  from  Lake  Field,  lying  1  mile  west  of  Lock- 
port.  This  plan  is  referred  to  simply  because  it  has  been  discussed  by  engineers  of  repu- 
tation in  the  State.  The  discussion,  however,  is  based  upon  the  erroneous  reports  of 
some  persons  (private  surveyors,  I  believe),  to  theeffect  that  the  water  in  a  small  canal 
cut  from  the  lake  toward  the  bayou,  stands  7  feet  above  low  water  of  the  bayou.  This 
lake  is  a  drain  for  swamps  west  of  the  La  Fourche.  At  the  time  of  the  survey  of  1683 
its  water  was  about  2  feet  above  mean  low  tide  of  the  Gulf,  and,  from  information  ob- 
tained by  a  recent  persoral  examination  of  the  lake,  I  learn  that  this  elevation  was  not 
probably  its  lowest  water.  Its  level  is  subject  to  rapid  variations  due  to  rains,  but 
during  low-water  season  of  the  La  Fourche  is  usually  about  as  low  as  that  stream. 
The  plau  is,  therefore,  not  worthy  of  farther  consideration. 

Sixth  plan. — By  purchasing  and  completing  company's  canal.  This  canal  is  cut 
from  a  point  opposite  the  upper  part  of  this  city  to  Lake  Salvador,  east  shore ;  from 
west  shore  of  Lake  Salvader  to  Bayou  La  Fourche,  at  Lockport.  The  lock  at  the  Mis- 
sissippi is  in  use;  that  at  Lockport  is  in  ruins.  In  order  to  accommodate  boats 
such  as  are  now  in  the  La  Fourche  trade,  both  locks,  and  the  Vhole  length  of  the  canal, 
about  8  miles,  would  require  enlargement,  at  very  great  expense.  The  locks  would 
practically  be  rebuilt.  The  upper  (most  valuable)  part  of  the  bayou  would  be  little 
benefited  without  dredging.  The  effect  of  dredging,  without  construction  of  a  lock  at 
Donaldsonville,  has  already  been  studied.  With  a  lock  at  Donaldsonville,  the  other 
lines  become  only  a  convenience,  not  a  necessity.  As  a  convenience,  replacement  of 
the  small  look  at  Lockport  might  be  a  paying  lUTcstment,  as  before  stated,  while  to 
purchase  and  enlarge  would  be  entirely  too  expensive. 

Seventh  plan,— To  construct  wing-dams  throughout  the  shoal  region.  As  an  adjunct 
to  the  plan  of  dredging  and  levee  building,  these  constructions  have  already  been  re- 
ferred to.  To  construct  as  many  of  them  as  would  be  required  for  producing  navi- 
gable depth  throughout  the  many  miles  of  shoals  would  be  a  very  expensive  work  ; 
in  a  stream  whose  low-water  width  is  but  80  or  90  feet,  it  would  be,  if  not  impracti- 
cable, certainly  dangerous ;  it  would  only  hasten  deterioration  in  the  lowerbayou ;  it 
might  require  expensive  dredging  in  the  beginning ;  without  levee  building  its  effect 
would  probably  be  only  temporary,  as  shown  in  discussing  the  first  plan ;  it  has  not 
the  incidental  advantage  of  securing  against  floods,  or  of  adding  to  the  cultivable 
area. 

Of  these  seven  plans,  I  believe  that  of  converting  the  bayou  into  a  salt-water  canaJ 
connected  with  the  Mississippi  by  a  lock  is  the  best,  and  that  it  would  pay  an  im  • 
aginary  private  owner  of  the  whole  La  Fourche  country  to  execute  It. 
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IMPROVEMENT  OF  CALCASIEU  PASS,  LOUISIANA. 

lu  1874  a  channel  was  dredged  through  the  bar  or  flats  at  head  of 
Calcasieu  Pass.  This  cut  refilled,  and  in  1881-'82  was  again  dredged 
through  for  a  distance  of  7,500  feet ;  a  channel  was  made  8  feet  in  depth 
and  70  feet  in  width.  This  work  was  done  by  contract,  at  a  cost  of 
$10,444. 

The  total  appropriations  for  this  work  to  datehave  aggregated  $30,000, 
of  which  $27,074.75  have  been  expended  on  the  improvement. 

The  latest  information  from  this  locality  indicates  that  the  dredged 
r.hannel  over  the  bar  has  again  refilled  to  its  normal  condition  before 
dredging,  viz,  3^  feet  of  depth. 

Both  channels  which  were  dredged  over  this  bar  were  cut  across  the 
shortest  line  of  the  bar,  were  to  a  certain  extent  experimental,  and  urged 
by  commercial  and  navigation  interests,  so  as  to  get  immediate  results. 
Since  these  cuts  refilled  so  rapidly,  a  cause  for  this  deterioration  has 
been  sought  for,  and  it  is  believed  to  be  partially  due  to  the  waves  and 
currents  passing  between  the  lake  and  the  pass  not  acting  in  the  line 
of  the  cut,  and  also  due  to  the  small  number  of  steamers  using  the  cut. 
As  the  directions  of  the  seas  and  currents  are  to  a  great  extent  governed 
by  the  winds,  and  these  are  variable  both  as  to  direction  and  intensity, 
no  channel  can  be  excavated  on  the  bar  which  shall  at  all  times  have 
the  currents  and  seas  flowing  in  its  axis,  and  therefore  be  subjected  to 
8ome  fill;  but  it  is  thought  that,  if  a  cut  be  made  across  the  flats  more 
nearly  in  the  direction  of  the  prolongation  of  the  axis  at  the  head  of  the 
I)as8  than  the  old  cut  was,  the  filling  would  be  less  rapid  than  formerly. 

This  improvement  is  now  in  an  unfortunate  condition,  owing  to  the 
\vor(ling  of  the  act  making  appropriation.  Heretofore  this  bar  has  been 
dredged  upon  from  the  appropriation  for  "improving  Calcasieu  Pass," 
which  was  clearly  applicable  to  this  work,  but  two  later  appropriations 
were  made  for  improving  ^^Galcasieu  Eiver,^'  without  specifying  any 
particular  locality  for  improvement,  and  it  is  not  known  that  appropria- 
tions for  improving  the  river  can  be  properly  applied  to  the  improvement 
of  the  pass.  It  is  certain  that  the  improvement  of  the  river  proper  is  of 
no  use  so  long  as  the  present  bar  obstructs  navigation  at  the  pass. 
Should  it  be  decided  that  money  for  the  river  can  be  applied  to  the  bar 
at  the  pass,  then  work  could  go  right  ahead,  as  the  money  available  for 
the  river,  together  with  that  for  the  pass,  would  enable  an  effective 
channel  to  be  cut  at  the  pass,  and  any  balance  could  then  be  used  for  what- 
ever might  be  required  in  the  way  of  improvement  higher  up-stream. 
But  to  spend  public  money  for  improvement  up  this  river  with  the  bar 
at  the  pass  unimproved  would  be  a  waste  of  public  funds.  As  the  funds 
certainly  available  for  the  pass  are  not  sufficient  to  do  any  work  there, 
no  work  has  been  done  on  either  the  pass  ol:  the  river  during  the  past 
fiscal  year. 

If  it  be  decided  that  funds  for  the  river  can  be  used  for  the  pass,  or 
if  further  appropriation  be  made  for  the  pass,  then  a  careful  examina- 
tion will  have  to  be  made  as  to  which  line  the  proposed  cut  shall  be 
made  upou.    It  is  thought  the  cut  will  cost  about  $16,500. 

The  commerce  of  the  pass  is  entirely  dependent  upon  that  of  the  river, 
and  the  latter  is  estimated  to  have  an  annual  value  of  $528,000. 

Money  statement 

Jaly  1,  1885,  amount  available |2,925  52 

Jalyl,  1686,  amoant  available 2,925  25 
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There  is  no  commerce  worth  mentioning  at  Sabine  Pass ;  it  Is  pros- 
pective, and  depends  upon  the  results  of  the  contemplated  improvement. 

The  work  has  been  in  local  charge  of  Assistant  Engineer  Thomas  L. 
Raymond,  who  <has  done  all  his  work  in  a  most  thorough  and  satisfac- 
tory manner,  and  who  has  furnished  the  following  detailed  data  of  work 
done  during  the  year. 

At  the  close  of  the  last  fiscal  year,  the  construction  of  the  two  jetties 
under  contract  with  the  Louisiana  Jetty  and  Lightering  Company  was 
still  in  progress,  and  in  the  annual  report  then  submitted  a  detailed  ac- 
count of  the  character  of  the  work  and  the  methods  employed  was  given, 
there  having  been  built  <!  uring  1885  to  July  1st  of  that  year  10,200  linear 
feet  of  the  foundation  of  east  jetty,  8,700  feet  of  which  had  been  built  up 
to  high  tide  by  the  addition,  where  necessary,  of  top  mattresses.  15  feet 
wide ;  on  the  west  jetty  there  had  been  placed  during  the  same  period 
1,000  feet  of  mattresses  10  feet  wide. 

From  July  1, 1885,  to  the  close  of  the  contract  on  August  26, 1885, 
the  foundation  of  east  jetty,  40  feet  wide,  was  extended  990  feet,  and 
the  top  work,  15  feet  wide,  was  carried  to  a  point  350  feet  from  the  end 
of  the  foundation,  or  a  distance  of  2,140  feet  beyond  its  terminus  on 
July  1, 1885. 

The  west  jetty,  during  the  same  time,  was  raised  above  high  tide 
for  a  length  of  5,710  feet,  and  to  mean  low  tide  for  a  distance  of  562  feet 
beyond  the  former  work,  being  15  feet  wide  and  the  latter  20  feet  wide. 

To  sum  up:  At  the  the  close  of  the  contracts  of  1885  the  east  jetty 
foundation  was  11,190  feet  long,  and  nearly  up  to  mean  high  tide  for  a 
distance  of  10,840  feet,  in  the  construction  of  which  there  had  been  used 
8,890^^,}  tons  of  stone,  and  664,364  cubic  yards  of  brush.  The  west 
jetty  foundation,  built  in  1883,  was  16,074  feet  long,  6,710  feet  from  the 
shore,  having  been  raised  to  mean  high  tide.  In  1883  there  were  used 
in  this  jetty  14,465  tons  of  stone,  and  104,088  cubic  yards  of  brush,  and 
in  1885  there  were  used  2,386  tons  of  stone  and  11,353  cubic  yards  of 
brush. 

SURVEYS. 

Three  surveys,  previously  reported  upon,  have  been  made  during  the 
past^  fiscal  year;  the  first  in  September,  1885,  the  second  in  January, 
1886,  and  the  third  June  23  and  24, 1886;  a  chart  of  the  last  is  here- 
with submitted. 

These  surveys  show  a  continuous  improvement  in  the  depth  since  the 
construction  of  the  east  jetty,  resulting  in  the  present  channel  of  8  feet 
depth  at  mean  low  tide  across  the  bar,  which  assures  a  navigable  depth 
of  9  feet  into  the  pass  at  the  ordinary  daily  high  tides.  Appended  to 
the  chart  is  a  comparative  profile  of  the  present  channel  and  that  ex- 
isting at  the  time  of  the  inauguration  of  the  present  work  of  improve- 
ment. This  profile  shows  an  increase  in  depth  since  1881  of  4  feet  near 
the  Ijeginning  of  west  jetty,  the  gain  diminishing  to  2J  feet  opposite 
the  end  of  east  jetty,  while  as  far  as  2,500  feet  beyond  that  point  the 
increase  in  depth  is  1  foot. 

A  comparison  of  contours  of  equal  tlepths  shows  the  following  im- 
provement : 

The  6-foot  contour,  through  which  there  was  in  1881  a  channel  550 
feet  wide  and  6.1  feet  deep,  has  been  obliterated  between  the  jetties  and 
their  prolongations  2,300  feet  wide. 

The  7-foot  contours,  3,000  feet  apart  in  1881,  have  also  disappeared 
between  the  jetties  and  over  the  bar. 
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Money  statement. 

nlyl,  1885,  amount  available $107,902  46 

aly  1, 1886,  amonnt  expended  during  fiscal  year,  exclasive  of  liabili- 
ties outstanding  July  1,  1885 105,256  10 

uly  1,  1886,  amount  available 2,646  36 

dDQOunt  appropriated  by  act  approved  August  5,  li:^ 198, 750  00 

unount  available  for  fiscal  year  ending  June  30, 1887 201, 396  36 

f  Amount  (estimated)  required  for  completion  of  existing  project 2,301,250  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
,      1888 1,000,000  00 

I  Submitted  in  compliance  ^ith  requirements  of  section  2  of  river  and 
[     harbor  acts  of  1866  and  1867. 


jondition  of  the  work  at  sabine  pass,  texas,  in  august,  1886. 

Office  United  States  Engineer, 

New  Orleans,  La.j  September  24, 1885. 

General  :  I  forward  herewith  a  report  of  Mr.  T.  L.  Eaymond,  assif^t- 
nt  engineer,  on  the  condition  of  the  work  at  Sabine  Pass,  Texas,  at  its 
ompletion  late  in  August,  and  a  tracing*  in  a  separate  package  by 
lail  to  illustrate  thereport  and  to  show  the  changes  which  have  occarred 
1  consequence  of  the  jetties,  as  well  as  the  present  condition  of  the 
tiannel. 

The  results  thits  far  obtained  are  even  more  favorable  than  were  ex- 
ected  at  this  stage  of  the  work.  The  channel  between  the  jetties  has 
laterially  improved  by  scour,  proving  beyond  a  doubt  that  the  jetties 
rhen  completed  will  do  what  has  been  claimed  for  them,  produce  and 
laintain  a  deep-water  channel.  On  the  outside  of  both  jetties  the  water 
I  Bhoaling.  This  adds  materially  to  the  strength  of  the  jetties,  and  the 
yBters  are  growing  so  rapidly  on  both  jetties  that  before  many  years 
oth  jetties  are  likely  to  have  the  appearance  of  oyster  reefs. 

^WhUe  deeper  water  is  being  obtained  between  the  jetties,  it  is  not 
«ing  obtained  for  any  considerable  distance  beyond  their  outer  ends. 
t  is  probable  that  much  of  the  material  scoured  from  between  them  is 
Topped  just  lieyond,  where  the  currents  again  weaken .  In  other  words, 
be  bar  is  being  pushed  seawards.  But  the  advance  of  the  bar  seaward 
3  very  much  slower  than  is  the  advance  of  the  jetties,  provided  there 
3  money  to  build  them  with.  Our  appropriation  is  now  so  nearly  ex- 
laasted  that  work  had  to  stop.  Scouring  will  probably  continue  be- 
vreen  the  jetties  and  shoaling  may  occur  beyond.  If  funds  were  avail- 
ble  so  that  the  work  of  jetty  building  could  be  continuous,  the  jetties 
ronld  soon  be  beyond  the  crest  of  the  bar.  The  deposit  would  continue, 
»iit  would  be  in  deeper  water,  where  the  littoral  current  known  to  exist 
ronld  probably  be  effective  in  aiding  its  removal.  In  a  little  more  than 
Te  months  about  $200,000  worth  of  effective  jetty  work  has  been  done. 
I'early  all  of  this  was  done  on  one  jetty  (the  east  jetty).  Eleven  thou- 
and  one  hundred  and  ninety  feet,  a  little  over  2  miles,  was  built  in 
his  time,  thus  proving  that  nearly  $500,000  worth  of  work  might  have 
»eeD  done  in  a  year  on  one  jetty  if  tiie  money  had  been  available;  and 
«  there  are  two  jetties  to  be  built,  work,  to  be  the  most  effective  and 

*  Tracing  omitted. 
81  B 


I 
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)tion  of  the  work  was  done,  were  from  1  foot  to  H  ^^^^  greater.    The  approximate 

iformity  of  the  settlement  of  the  whole  Jetty,  the  construction  of  which  extended 

er  five  months,  seems  to  indicate  that  the  greater  part  of  this  sabsidenoe  takes  place 

xing  the  first  month  after  construction,  though  it  cannot  be  hoped  that  work  of  this 

aracter,  built  principally  of  brush  compressed  by  lever-power,  will  cease  to  comjpaot 

lelf  for  several  years.    Much  of  the  settlement,  too,  is  dbubtless  due  to  sinking  into 

e  bottom,  but  the  amount  of  this  cannot  be  well  ascertained  independently  of  the 

oipression. 

rhere  have  been  used  in  the  construction  of  the  east  Jetty  to  date  66,436.4  cubic 

rdB  of  brush. 

BalloiU^ln  the  use  of  stone,  the  more  expensive  material  of  the  construction,  the 

lole  of  the  ton  work,  which  is  subject  to  the  greatest  exposure  to  wave  action,  was 

»11  covered,  while  the  foundation-mattresses  were  loaded  with  only  such  quantities 

stone  as  would  insure  their  safety  firom  displacement  daring  the  short  time  which 

servened  before  the  top  course  was  placed  upon  them.    Thus  while  the  proportions 

stone  to  brush  varied  slightly  in  individual  cases,  the  average  for  the  whole  of  the 

mdation-course  shows  the  proportion  of  1  ton  of  stone  to  12.1  cubic  yards  of  brush, 

A  for  the  top  work  1  ton  of  stone  to  3.ti  cubic  yards  of  brush. 

I^ODsidering  the  Jetty  as  a  whole,  the  proportion  stands  1  ton  of  stone  to  7.5  cubic 

rds  of  brush. 

The  total  amount  of  stone  placed  upon  east  Jetty  is  8,890^  jj  tons. 

WEST  JETTY. 

Owing  to  the  settlement  of  that  portion  of  the  west  Jetty,  which,  in  168^^,  had  been 
lit  to  mean  high-tide  level  for  a  distance  of  6,146  feet  from  shore,  it  was  deemed 
disable  to  prevent  the  escape  of  water  over  it  to  about  the  same  distance  from  shore 
the  east  Jetty  had  been  carried,  and  the  work  of  raising  this  Jetty  above  mean 
^h  tide  was  begun  June  26,  1885.  At  the  close  of  the  contract  this  had  been  accom- 
ishedfor  a  length  of  6,710  feet  from  the  shore,  and  562  feet  beyond  this  a  second 
r  had  been  placed  upon  the  old  foundation,  raising  this  part  of  the  Jetty  one -half 
»t  above  mean  low  tide. 

This  new  work  begins  180  feet  seaward  of  the  old  shore  end,  owing  to  the  advance 
the  shore-line  that  distance  along  the  Jetty. 

Che  width  of  the  new  work  for  a  length  of  1,800  feet  nearest  the  shore  is  only  10 
tt,  the  shoalness  of  the  water  on  both  sides  serving  to  render  this  light  work  secure. 
Vhe  remaining  4,910  feet  of  the  top  work  is  15  feet  wide.  At  a  point  2,000  feet  from 
>re,  where  the  depth  of  water  over  the  old  Jetty  was  found  to  be  3  feet  at  mean  low 
e,  two  mattresses  20  feet  wide  and  2^  feet  high  were  first  sunk  before  laying  the  top 
irse.  When  the  end  of  the  old  top  course  was  reached,  1,100  feet  of  these  20-feet 
•ttresses  were  put  in,  carrying  this  work  7,272  feet  from  shore,  and  all  but  562  feet 
this  was  covered  by  top  mattresses. 

Che  average  height  of  tbo  new  work  is  3^  feet,  except  where  the  two  tiers  abo^e 
ntioned  were  used,  and  there  the  height  averages  4^  feet.  The  elevation  of  the  top 
the  Jetty,  as  far  ab  completed,  now  averages  1^  feet  above  mean  high  tide.  ^ 
Che  totals  of  material  used  upon  the  west  Jetty  this  year  amount  to  11,353.2  cubic 
rda  of  brush,  loaded  with  2,386  tons  of  stone,  which  give  the  proportion  of  1  ton  of 
xxe  to  4.7  cubic  yards  of  brush.  All  the  top  work  upon  this  Jetty  was  built  in  place, 
ording  a  good  opportunity  of  ascertaining  the  condition  of  the  work  done  two  years 
Tore.  There  seems  to  have  been  no  loss,  except  from  settlement,  and  measurements 
>w  that  nearly  all  of  this  subsidence  took  place  during  the  first  six  months  after 
»  construction.  The  growth  of  oysters  upon  the  brush  and  stone  has  greatly  added 
itfl  solidity  and  strength.  The  test  mattress,  loaded  entirely  with  oyster  shells  was 
LDd  to  be  intact,  and  its  elevation  fully  up  to  that  of  the  remainder  of  the  work. 

RESULTS. 

The  chart  herewith  submitted  gives  the  results  of  the  survey  made  immediately  upon 
3  completion  of  the  contract,  showing  a  comparison  of  tne  soundings  then  taken 
th  those  taken  in  1881  before  any  work  had  been  done,  longitudinal  sections  of  the 
o  jetties,  and  a  comparative  profile  of  the  bottom  along  the  Tine  of  the  deepest  water, 
jrenerally  considered,  there  has  been  a  deepening  since  1881  of  from  1  to  2^  feet  over 
3  whole  area  between  the  Jetties,  the  greatest  scour  having  taken  place  in  the  deep- 
water.  The  improvement  in  depth  has  extended  for  a  distance  of  2,000  feet  beyond 
)  end  of  the  east  jetty,  though  to  a  less  degree  than  within.  Beyond  this  there  is  a 
all  area  where  no  change  has  occurred,  while  beyond  this  again  there  has  been  a 
>aling  of  four-tenths  of  a  foot  in  the  line  of  the  channel  and  out  to  a  depth  t>f  12  feet 
dn  a  shoaline  which  extends  out  to  the  12-foot  depth.  The  decrease  in  depth  is 
latest  near  the  Jetty,  and  diminishes  gradually  toward  the  eastward.  The  bottom 
er  this  area  is  hard  sand,  and  it  is  evident  that  the  shoaling  has  been  due  to  the 
Eiking  up  of  the  westerly  sand-drift  against  the  west  Jetty ;  for  in  1884  this  sand 
ttom  was  found  to  extend  1^  miles  to  the  eastward  of  the  west  jetty,  while  now 
Id  is  only  found  in  isolated  spots  farther  to  the  eastward  than  1,800  feet  from  the 
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«ea  over  the  Jetties.  The  conseqaence  is,  the  mud  or  sand  beneath  the  mats  flows  into 
the  trenches  and  permits  the  mats  to  sink  bodiiy.  When  our  Jetties  are  built  up 
above  high-water  level,  we,  as  a  rule,  bare  less  subsidence  than  when  they  are  sub- 
merged, and  if  the  subsidence  were  due  to  compression  only,  we  ought  to  get  more  in 
the  hign  Jetty  than  in  the  submerged,  because  with  a  low  tide  we  have  all  the  weights 
above  water  pressing  directly  on  our  mud  foundations,  but  with  a  high  Jetty  there 
can  be  no  overiall,  hence  no  scour  due  to  that  cause ;  yet  we  must  keep  our  founda- 
tion course  submerged  and  well  in  advance  of  our  completed  Jetty  to  prevent  injuri- 
oar  scour  in  advance. 

Very  respectfully,  your  obedient  servant, 

D.  C.  Houston. 
Brig.  Gen.  John  Newton, 

ChUf  of  Engineers,  U.  S,  A, 


Table  showing  amount  of  subsidence  of  west  Jetty ^  Sabine  Pass,  Texas^from  date  of  con- 
struction j  in  1883,  to  date  of  survey ,  Septemberf  lb85,  considered  in  sections  I  fiOO  feet  long. 


Diatance  of  section  from 
shore  origin  of  jetty. 
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Feet 

O  to  1,000 

1.000  to  2,000  .... 
2,000  to 3,000  ... 
3,000  to  4,000... 
-4,000  to  5,000  ... 
5,000  to  6,000  ... 
«,  000  to  7,000... 
7,000  to  8,000  .... 
«,000  to  9.000  ... 
-9.000  to  10,000  .. 
10.000  to  11,000  . 
11,000  to  12,000  . 
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13.000  to  14,000  . 
14,000  to  15,000  . 
15.000  to  16,000  . 

O  to  16,000 
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48 
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nally  above  H.X. 
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) 


Average  aabaidence 
of  portion  oriffi- 
Dally  below  H.!*. 
W.  =36^  per  cent. 


The  first  7,000  feet  of  this  jetty  has  this  year  been  raised  to  an  average  height  of  1^ 
feet  above  its  original  height,  but  this  addition  has  been  neglected  in  the  above. 


Table  showing  amount  of  subsidence  of  east  jetty  y  Sabine  Pass ,  Texas,  from  date  of  construe- 
tion,  in  IS60,  to  date  of  survey,  September,  1885,  considered  in  sections  1,000  feet  long. 


Diatance  of  section  from  shore  origin  of  Jetty. 
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The  10-foot  contour  inside  has  moved  down-stream  2,200  feet  and  the  outside  ad-^ 
Tanoed  300  feet,  a  net  decrease  of  1,900  feet  between  inside  and  outside  10  feet  depths. 

There  has  been  a  considerable  advance  into  the  Gulf  of  the  8  and  9  foot  contours  to- 
the  westward  of  the  channel,  dne  to  the  formation  of  a  bank  against  the  foundation 
of  the  west  Jetty,  built  in  1883,  but  since  the  construction  of  the  east  Jetty  the  area 
and  height  of  this  bank  have  been  materially  diminished. 

To  sum  up  the  foregoing,  the  practicable  depth  across  the  bar  has  been  increased, 
fully  2  feet,  or  one-third  of  the  original  depth,  by  the  incomplete  works  thus  far  con- 
structed, while  as  far  as  the  work  has  been  carried  the  increase  in  depth  upon  the^ 
former  crest  of  the  bar  has  been  from  2^  to  3  feet,  or  about  one-half  ox  the  original 
depth.  Also  a  scour  has  been  produced  3,000  feet  beyond  the  end  of  the  east  Jctty^ 
with  no  alarming  tendency  to  shoal  bevond  this  having  been  developed. 

An  examination  of  the  condition  of  tne  work,  which  was  driginally  built  to  mean, 
high  tide,  shows  that  about  700  feet  of  the  east  jetty  and  5,500  feet  of  the  west  Jetty 
remain  uninjured,  while  beyond  this  on  both  jetties  the  top  work  is  considerably  dam- 
aged. In  au  about  4,000  feet  of  the  top  of  the  east  Jetty  and  1,500  feet  of  the  top  of 
the  west  Jetty  have  been  injured. 
Very  respectfully, 

Thomas  L.  Raymond, 

Aasidtant  Engineer^ 

MaJ.  W.  H.  Heuer, 

Corpt  of  Engineer 9 f  U,  S,  A, 


R  14* 

IMPROVEMENT  OF  SABINE  RIVER,  LOUISIANA  AND  TEXAS. 

A  survey  of  tbe  mouth  of  this  river  was  made  in  1871 ;  it  had  a  chan- 
nel over  the  bar  3J  feet  deep.  In  1872-'73  the  survey  was  extended 
from  the  mouth  to  Belgora,  Tex.  The  information  obtained  did  not  war- 
rant the  expenditure  of  any  money  for  improvement  above  Hamilton^ 
Tex.,  about  247  miles  above  the  mouth,  to  which  point  there  is  3  feet 
depth  for  about  three  months  in  each  year.  The  estimated  cost  of  im- 
provement over  this  stretch  of  river  by  removal  of  obstructions,  such  as 
logs,  snags,  fallen  trees,  &c.,  was  $18,000.  In  June,  1878,  Congress 
appropriated  $10,000  for  the  improvement,  with  which  a  channel  6  feet 
deep,  70  to  100  feet  wide,  was  dredged  over  the  bar  at  the  mouth.  March 
3, 1879,  Congress  appropriated  $6,000  more,  and  provided  for  aresurvey 
of  the  river  from  its  mouth  to  East  Hamilton.  After  thin  survey  was 
completed  it  was  deemed  advisable  to  expend  this  money  in  improving 
the  river  above  Orange,  and  cuts  were  made  from  the  main  river  into 
the  narrrows  and  at  Dead  Bend ;  large  numbers  of  sunken  logs  and  snags 
were  removed  from  the  upper  part  of  the  narrows,  enabling  vessel  of  5 
feet  draught  to  get  30  miles  up  river  above  Orange. 

In  1880  Congress  appropriated  $5,000,  and  in  1881  $7,000  more,  for 
this  river.  The  bar  at  the  mouth  had  again  shoaled.  This  was  re- 
dredged  in  1881-'82  to  a  depth  of  6  feet,  and  a  channel  100  feet  wide 
was  made,  a  little  over  a  mile  in  length. 

In  1883  Congress  appropriated  $4,000  more  for  this  improvement. 
As  the  river  is  in  a  sufficiently  good  navigable  condition  for  the  limited 
commerce  which  it  carries,  this  money  has  not  been  used,  and  it,  to- 
gether with  a  small  balance  left  over  from  former  appropriations,  is  yet 
available.    No  work  has  been  done  during  the  past  year. 

CONDITION  OF  THE  WORK  AT  PRESENT. 

The  dredged  channel  has  shoaled  somewhat,  and  many  saw-logs  have 
been  lodged  in  it,  but  there  is  a  deep  enough  channel  for  the  very  lim- 
ited commerce  using  the  river,  and  while  the  commerce  is  so  small  and 
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It  was  noted  in  a  report  that  the  depth  then  existinis;  (5  feet)  was  more 
than  sufficient  for  all  the  requirements  of  commerce  for  many  years  to 
come. 

By  act  of  August  2, 1882,  the  sum  of  $5,000  was  appropriated  for  con- 
tinuing the  improvement  of  the  river,  and  in  the  annual  report  (1883) 
recommendation  was  made  in  the  following  terms : 

This  amount  is  insufficient  to  produce  a  good  channel  at  its  mouth,  and  as  this  is 
the  only  place  on  the  river  really  requiring  improvement,  it  is  thought  best  to  hold 
this  money  until  a  further  appropriation  is  made,  then  to  eut  a  good  channel  say  100 
feet  in  width  and  having  5  feet  depth  of  wat^r  in  it. 

In  the  same  report  it  was  stated  that : 

The  channel  across  the  bar  had  again  shoaled  until  only  3^^  feet  of  wat^r  could  be 
carried  over  it,  the  bar  being  about  2  miles  in  length  and  requiring  redredging  about 
once  in  three  years,  for  which,  to  obtain  the  channel  mentioned  above,  the  removal  of 
about  40,000  cubic  yards  of  material  would  be  required,  costing  at  30  cents  per  cubic 
yard  about  §12,000.* 

No  work  has  beeu  done  during  the  last  fiscal  year,  and  the  recom- 
mendation that  none  be  attempted  with  the  balance  on  hand  is  renewed. 

CONDITION  OF  THE  IMPBOVEMENT. 

The  depth  of  water  in  the  cut  across  the  bar  seems  to  be  generally 
about  1  foot  less  than  that  in  Sabine  Lake  in  the  vicinity  of  the  outer 
approach,  quite  enough  for  present  needs. 

There  is  no  commerce  upon  this  stream  below  Beaumont,  with  the  ex- 
ception of  irregular  trips  of  a  small  steamer  to  and  from  Sabine  Pass, 
and  as  its  draught  is  but  2  feet,  the  natural  condition  of  the  Neches 
Bar  gives  all  the  water  needed  for  it. 

*  For  several  m^les  below  the  town  of  Beaumont  the  forest  growth 
along  the  banks  is  so  high  as  to  exclude  the  wind  from  sailing  vessels 
to  such  an  extent  as  to  prohibit  their  use  in  the  lumber  trade  without 
the  assistance  of  tow-boats  in  this  portion  of  their  route,  and,  there 
being  no  tow-boat,  no  shipment  is  attempted. 

Any  improvement  of  the  bar  must  then  be  supplemented  by  tow-boat 
service  to  be  of  any  use  whatever.  Tow-boat  service  cannot  be  estab- 
lished and  maintained  unless  the  navigation  over  the  bar  shall  be  cer- 
tain at  all  times.  As  any  excavation  through  the  bar  will  inevitably  be 
filled  up  by  deposits  from  the  successive  periods  of  high  water,  no  re- 
lief other  than  the  most  transitory  and  unsatisfactory  can  result  from 
dredging,  unless  indeed  provision  be  made  for  keeping  the  bar  dredged 
to  the  full  depth  required  at  all  times  and  without  fail.  This  course  is, 
however,  not  recommended. 

During  the  fiscal  year  1884-'85  a  resurvey  of  the  bar  at  the  mouth  of 
the  river  was  made.  This  channel  has  shoaled  to  3^  feet  of  depth,  and 
to  deepen  this  channel  to  5  feet  would  require  the  removal  of  56,590 
cubic  yards  of  material  at  an  estimated  cost  of  $16,977. 

The  river  is  not  susceptible  of  permanent  improvement.  With  the 
money  available  from  former  appropriations,  we  can,  when  it  becomes 
necessary,  deepeu  the  channel  over  the  bar.  Until  this  balance  is  used 
up,  no  further  appropriations  are  recommended. 

Money  statement  . 

July  1,  1885,  amount  available $11,667  84 

July  1,  1885,  amouut  available 11,667  84 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    1 1 ,  667  ti4 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  nrrs  of  1866  and  1867. 


APPENDIX  S. 


mPBOYEMENT  OF  RIVERS  AND  HARBORS  IN  THE  STATE  OF  TEXAS. 


BEPORT  OF  MAJOR  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS,  BVT, 
LIEUT.  COL,,  U.  S.  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  TEAR 
ENDING  JUNE  30,  1886,  WITH  OTHER  DOCUMENTS  RELATING  TO 
THE  WORKS. 

niPBOYEMENTS. 


1.  Entrance  to  Galveston  Harbor,  Texas. 

2.  Ship-channel  in  Galveston  Bay,  Texas. 

3.  Trinity  River,  Texas. 

4.  BnffiEdo  Bayon,  Texas. 

5.  Channel  over  the  bar  at  the  month  of 

Brazos  River,  Texas. 


6.  Pass  Cavallo  Inlet,  to  Matagorda  Bay, 

Texas. 

7.  Aransas  Pass  and  Bay,  np  to  Rockport 

and  Corpus  Christ!,  Texas. 

8.  Harborat  Brazos  Santiago,  Texas. 

9.  Protection  of  river-bank  at  f'ort  Brown, 

Texas. 


United  States  Engineer  Office, 

Oalvestofiy  Tex.y  July  26, 1886. 

General  :  I  have  the  honor  to  forward  herewith  my  annnal  reports 
relating  to  the  river  and  harbor  improvementfi  under  my  charge  for  the 
year  ending  Jane  30, 1886. 

Very  respectfally,  your  obedient  servant, 

S.  M.  Mansfield, 

Mmor  of  EfCgineera^ 
JBvt  Lieut.  Coly  U.  S.  A. 

Brig.  Oen.  John  Newton, 

Chief  of  Engineersj  U.  8.  A. 


S  I. 

IMPROVEMENT  OF  ENTRANCE  TO  GALVESTON  HARBOR,  TEXAS. 

Estimate  of  the  Board  of  Engineers,  January  21, 1886,  House  Ex. 
Doc.  No.  S5j  Forty-ninth  Congress,  flret  session  : 

South  and  north  jetties  to  crest  of  bar $3,000,000 

South  and  north  jetties  to  30-foot  carve 7,000,000 

ORIGINAL  CONDITION  OF  THE  LOCALITY. 

The  entrance  forms  connection  between  the  Gulf  of  Mexico  and  Gal- 
veston Bay,  and  afforded  a  depth  for  navigation  and  commerce  of  about 
12  feet  over  the  outer  bar  and  about  11  feet  over  the  inner  bar,  with  an 
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In  the  last  Annnal  Keport  it  was  mentioned  that  no  construction  work 
coold  be  attempted  in  the  year  1885-^86,  becaase  of  want  of  sufQcient 
fands ;  $1,662.88  was  the  amount  available,  and  was  exhausted  (save 
$96.98  retained  to  meet  non-payments  on  rolls)  in  making  the  examina- 
tions, &c.,  of  south  jetty  required  by  the  Board  of  Engineers. 

PROBABLE  OPERATIONS  OF  THE  YEAR  ENDING  JUNE  30,  1887. 

Whatever  funds  may  be  appropriated  for  continuing  work  at  this 
point  will  be  expended  to  the  best  advantage,  and  in  the  manner  out- 
lined by  the  Board  of  Engineers  in  its  report  of  January  21, 1886. 

The  estimated  amount  required  to  carry  completed  jetties  to  the  crest 
of  the  bar,  witii  a  view  to  obtaining  a  depth  of  16  to  20  feet  for  naviga* 
tion,  is  $3,000^000 ;  to  extend  the  jetties  to  the  30-foot  curve,  to  obtain 
a  25  or  30-foot  channel,  $7,000,000.  The  estimate  is  made  contingent 
upon  free  supplies  of  money. 

The  work  is  looatedin  the  collection  diBtrict  of  Galveston.    The  nearest  light-honses 
are  at  Bolivar  Point  and  Fort  Point,  at  entrance  to  Qalveston  Bay. 


Money  statement 

July  1,1885^  amount  available............. $1,662  88 

$1,565  90 

1,650  68 


July  1. 1886,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1^ v«,w^  ^^ 

July  1, 1886,  outstanding  liabilities. 84  78 


Julyl,  1886,  amount  available 12  20 

Amount  appropriated  by  act  approved  August  5, 1886 300,000  00 

Amount  available  for  fiscal  year  ending  June  30, 1837 300,012  20 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1888 1,000,000  00 
Submitted  incompliance  with  requirements  ^f  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBRCIAL  STATISTICS. 


CusTOM-HousE,  Qalveston,  Tex., 

Ckflleoiar'i  Office,  July  1. 1886. 

Statement  of  tonnage  at  the  port  of  Galveston,  Tex.,  for  the  fiscal  year  ending  June 
30«  1886: 


Detoription. 


Foreign  TMtels  entered 

Poreifn  yeeaeU  oleezed 

Amenoea  veeaeU  entered  foreign 

American  veesels  cleared  foreign 

Coasting  trade  entered 

Coasting  trade  cleared ,. 


Totals 


NiuBlHsr. 


IM 


16 

21 

817 

286 


977 


Teiisage. 


115,487 


8,7m 

18,634 

810,005 

800,490 


882,811 


Cbab.  C.  Swxbnt, 

Collector, 


'I 


3 
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found  that  the  jetties  were  recommended,  especially  their  outer  por- 
tions, in  their  first  construction,  to  be  kept  low,  with  the  intention,  from 
the  experience  gained,  to  apply  a  suitable  top-dressing  sufficiently  strong 
^  to  be  reasonably  permanent.  The  actual  ultimate  height  of  the  jetties 
y  would  necessarily  be  a  result  of  experience  and  of  the  depth  to  be  ac- 
quired over  the  bar. 

The  parallelism  of  the  jetties,  as  found  in  the  original  project  of  Major 
Howell,  was,  however,  modified,  by  inclining  the  south  jetty  towards 
the  other,  and  by  the  recommendation  of  the  Board  that,  after  carrying 
out  the  two  jetties  a  certain  distance,  about  half  their  proposed  length, 
observations  should  be  made  with  the  view  of  changing  their  directions ; 
that  is,  bringing  them  nearer  together. 

The  difference  between  low  jetties  and  high  jetties  is  one  of  degree, 
not  of  kind,  though  it  has  been  industriously  promulgated  that  their 
g  effects  are  diametrically  opposite.  The  contraction  produced  by  the  one 
i,  is  greater  than  that  of  the  other,  but  is  greatly  more  costly  both  from 
bulk  of  the  jetties  and  their  exposure  to  destructive  agencies,  so  that  if 
the  moderate  contraction  proposed  by  the  other  should  be  sufficient  it 
would  be  more  advantageous  to  accept  it. 

The  special  Board  of  1880,  called  together  after  an  interval  of  several 
years  to  discuss  the  situation  at  Galveston,  where,  contrary  to  its  advice 
and  recommendation,  a  gabionnade  of  9,707  feet  had  been  constructed 
on  the  line  of  the  proposed  north  jetty,  sent  one  of  its  members  to  in- 
spect the  work,  and  in  the  report  of  June  7, 1880,  states : 

It  has  failed,  however,  as  applied  to  the  Bolivar  Jetty,  to  gather  sand-drift  and  to 
constitute  a  pier.  In  fact,  the  gabionnade  has  essentially  gone  down  below  the  origi- 
nal bottom. 

Consequently  it  could  not  serve  to  direct  or  confine  the  currents.  It 
will  be  noted  that  the  date  of  this  reporf  is  prior  to  the  commencement 
of  the  south  jetty  by  Colonel  Mansfield,  and  this  fact  constitutes  a  suf- 
ficient answer  to  the  reckless  and  false  statement  said  to  have  been  ut- 
tered upon  the  floor  of  Congress,  that  the  north  jetty  was  in  condition 
to  act  when  the  south  jetty  had  been  finished,  and  that  the  want  of 
success  in  deepening  the  bar  proved  that  the  plan  of  the  engineers  had 
been  a  total  failure ;  whereas  there  was  but  one  jetty,  the  south,  the 
portion  of  the  north  jetty  constructed  having  been  years  before  the 
speech  swallowed  up  in  the  sand.  The  same  report  of  June  7, 1880,  dis- 
cusses various  forms  of  jetty  as  to  material  of  construction  for  tbe  in- 
formation, though  not  as  confining  the  efforts,  of  tbe  constructing  officer. 
Alluding  to  the  employment  of  mattresses  the  report  says : 

As  small  stones  upon  structnres  exposed  to  the  action  of  breakers  will  be  more  or 
less  displaced  daring  storms,  we  mast  anticipate  some  damage  to  resnlt  from  the  ap- 
plication of  either  of  the  above  methods  to  the  constraction  of  the  Galveston  Jetties. 
Either  of  them,  however,  will  probably  prove  a  success,  provided  the  brush  collects 
sand  and  the  stones  become  bound  together  by  molluscous  concretions,  which  usually 
grow  rapidly  in  warm  climates.  Experience  in  Charleston  Harbor  and  on  the  shores 
of  Holland,  especially  at  tbe  mouth  of  the  Maas,  bears  testimony  to  the  rapid  ^owth 
of  these  mollusca  upon  loose  stones  immersed  in  the  sea  near  the  outlets  ot  fresh- 
water tributaries,  and  to  their  efiective  use  in  cementing  them,  as  it  were,  in  one  mass. 
Though  we  anticipate  with  no  degree  of  certainty  the  same  favorable  results  at  Gal- 
vestou  as  at  Charleston,  yet  it  seems  probable  that  similar  shell  deposits  will  occur,  and 
that  the  brush  and  stone  will  collect  sand  in  process  of  time.  Unaided  by  anch  favor- 
able actiony  the  soliditicatiou  of  the  jetties  will  hedifficuU  and  costly,  [Tbe  italics  are 
my  own.  J 

It  will  thus  be  seen  that  rue  Board  gave  a  timely  warning.  The  south 
jetty,  as  far  as  the  funds  allowed,  had  been  finished  prior  to  my  taking 
charge  of  the  office  of  the  Chief  of  Engineers,  and  had  been  brought  to 
the  level  generally  of  low  water,  in  some  places  higher  and  in  others 
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it  would  on  the  other  hand  ruin  the  harbor  of  Galveston,  as  well  as 
expose  the  jetties  to  destraction. 

I  The  influence  of  too  much  contraction  would  be  to  diminished  greatly 
;the  tidal  prism  in  Galveston  Bay;  and  the  Board  also  states: 

,     If  the  jetties  had  an  interval  of  about  10,000  feet  and  the  Bolivar  Gorge  were  wid- 
*ened  to  that  amount,  after  a  deep  channel  way  was  formed,  the  tidal  prism  of  Galves- 
ton Bay  would  be  about  the  eame  as  at  present. 

In  another  part  of  this  report  it  is  stated : 

(  Such  storms  will  endanger  jetties  7,000  feet  apart.  If  made  narrower,  the  time  of 
.outflow  would  be  prolonged  in  proportion,  and  hence  the  danger  of  undermining  the 
'jetties  and  of  cutting  channels  across  Galveston  Island  would  be  still  greater. 

But  it  is  impossible  in  a  brief  space  to  do  more  than  call  attention  to 
,  6ome  of  the  important  results  of  calculations  made  by  the  Board.  The 
.  whole  paper  deserves  a  careful  stud3\ 

In  conclusion,  I  beg  leave  to  noyr  supply  the  omission  in  the  earlier 
•portion  of  this  letter,  to  state  that  the  special  Board  from  1874  to  1880, 
the  period  of  its  connection  with  the  subject,  had  the  problem  submitted 
^to  it  of  gaining  a  moderate  depth  over  the  bar,  and  that  the  present 
,<lepths  of  25  to  30  feet  on  the  bar  were  not  then  contemplated. 
'  Respectfully  submitted. 
;  John  Newton, 

Chief  of  Engineers. 

Hon.  Wm.  0.  Endicott, 

Secretary  of  War. 


BEPOBT  OF  board  OF  ENGINEERS. 

Office  Board  of  Engineers  for  Fortifications 
and  for  blver  and  harbor  improvements,  &c., 

New  YorJcy  Ja/nuary  21, 1880. 

General:  The  Board  of  Engineers  has  to  acknowledge  the  reference 
to  it  of  the  subject  of  the  improvement  of  Galveston  outer  bar  by  your 
letter  of  July  25, 1885,  and,  after  a  personal  inspection  of  the  present 
condition  of  the  work,  submit  the  following  report: 

1.   DESCRIPTION. 

Galveston  Bay  is  a  shallow  body  of  water,  separated  from  the  Gulf  of 
Mexico  by  a  low  sand  island  27  miles  long  and  a  mile  or  two  in  width, 
on  which  Galveston  City  is  built,  and  by  a  spit  20  miles  long,  called 
Bolivar  Peninsula.    The  bay  is  connected  with  the  Gulf  of  Mexico  by 
San  Luis  Pass,  at  the  western  end  of  Galveston  Island,  and  by  the 
Bolivar  Channel,  at  the  eastern  end.    The  length  of  the  bay  along  the 
sbore  is  about  50  miles,  and  its  most  distant  point  is  about  25  miles  from 
the  Gulf  coast.    Its  area  is  about  490  square  miles.    If  it  be  assumed 
that  the  part  of  the  bay  west  of  Deer  Island  is  served  by  San  Luis 
IPass,  it  leaves  450  square  miles  for  the  area  depending  on  the  Galves- 
-ton  entrance.    San  Luis  Pass  is  the  smaller  entrance.    The  main  en- 
trance to  the  bay  is  between  the  east  end  of  Galveston  Island  and  Bol- 
ivar Peninsula,  and  it  has  a  present  width  of  about  8,200  feet.    The 
interior  of  the  bay,  aside  from  the  main  entrance,  has  depths  which  do 
xiot  exceed  11  feet  at  mean  low  water  (the  plane  to  which  all  depths  re- 
Cer)  except  where  tidal  channels  have  been  formed.    Thus  on  the  north 
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quired  final  velocities  of  only  one  or  two  inches  per  second.  In  other 
*  words,  vertical  currents  of  one  or  two  inches  velocity  per  second  would 
'^keep  such  sand  permanently  in  suspension.  This  gives  an  idea  of  the 
"  great  ease  with  which  the  sand  is  moved  by  water. 

A  sample  of  the  sand  from  a  point  1,100  feet  northeast  from  Fort  Point 
lighthonse  had  very  few  particles  reaching  yj^^  inch  in  diameter,  the 
average  being  about  y^;  but  it  contained  unbroken  valves  of  shells 

and  some  fragments  of  shells  an  inch  in  length. 

I, 

3.  WINDS. 

The  following  tables  for  the  years  1880-^84,  derived  from  the  Signal 
Service  reports,  show  for  Galveston  the  average  frequency  of  winds  for 
diflferent  months  and  for  the  year : 

MONTHLY  AVERAGE  FOR  FIVE  TEARS  1880-'84. 


Months. 


.Tannary 

Febmary 

3Ciu^h w 

Aprll 

May 

Jane 

July 

August 

September 

October , 

November , 

December 


N. 

NE. 

E. 

SE. 

S. 

SW. 

W. 

Feret. 

Feret, 

Feret. 

Feret. 

Fer  ct. 

FercL 

Feret. 

21.4 

12.2 

11,2 

14.8 

18.2 

6.2 

1.6 

12.4 

9 

a8 

19.4 

23.6 

3 

2.8 

11.8 

10.  C 

8.2 

24 

24 

6.3 

2.8 

9 

6.8 

&2 

23.2 

27.2 

9.8 

1.8 

5.8 

6.6 

9 

82.2 

28.2 

6.2 

2 

3.2 

3.2 

5.4 

20 

42.8 

9 

3.4 

1.2 

4.6 

2.2 

17.4 

89.8 

20.4 

4>4 

6.2 

6.8 

9.4 

26.0 

27.8 

9.8 

6.4 

9.6 

&4 

10.2 

81.8 

21.8 

2.2 

1.6 

15.4 

11 

11.2 

80 

16.8 

8.4 

1.2 

ia4 

16.8 

17.8 

13.6 

14.8 

2.2 

1 

19.2 

12.2 

14.8 

11.6 

17.2 

8.8 

8.2 

NVT. 


Feret. 
6.6 
6 

5.4 
3.8 
3 
2 
2 
2.4 

a 

3 

4.6 

5.6 


YEARLY  DISTRIBUTION. 


1880 

1881 

1882 

1883 

1884 

Five  years 

Percent 


140 

130 

168 

814 

226 

89 

24 

124 

77 

74 

240 

828 

124 

43 

125 

100 

68 

239 

866 

96 

27 

132 

12V 

119 

266 

806 

87 

21 

142 

102 

123 

265 

285 

85 

41 

663 

536 

582 

1,823 

1.511 

431 

156 

12.2 

9.8 

10.7 

24.3 

27.7 

&0 

2.9 

53 
60 
43 
25 
50 


237 
4.4 


An  examination  of  these  tables  shows  that  of  the  winds  observed  be- 
tween 1880  and  1884,  inclusive,  41  per  cent,  were  from  theNW.,  K.,  or 
SE.,  the  first  two  directions  being  oft-shore  winds  and  the  last  being 
a  nearly  on-shore  wind.  The  waves  resulting  from  such  winds  should 
have  no  great  effect  in  moving  sand  along  the  shore;  per  cent,  of  the 
winds  were  from  the  ^E.  and  E.;  their  waves  should  give  a  soath- 
westerly  motion  to  the  sand ;  36  per  cent,  were  from  the  south  or  south- 
west; these  should  move  the  sand  toward  the  northeast. 

4.  STOBMS. 


In  the  case  of  storms  the  forces  in  action  much  exceed  those  at  other 
times.  Colonel  Mansfield  states  that  such  storms  occurred  in  1 853, 1867, 
1875,  and  1877,  and  that  there  have  been  none  since  1877.  A  description  * 
of  the  great  storm  of  September  14, 1875,  may  be  found  in  the  Chief  of  En- 
gineers' Eeport  for  1876 ;  and  of  the  storm  of  September  16, 1877,  in  a  manu- 
script report  of  H.  0.  Ripley  to  Lieut.  C.  E.  L.  B.  Davis,  dated  October  3, 


The  storm  of  1877  began  the  night  of  September  15,  with  the  \ 
easterly.  On  the  16th  the  wind  was  NE.  all  day.  At  10.30  a.  m.  or 
17th  tiie  water  had  risen  to  its  maximum  of  5.20  on  the  ^uage. 
wind  then  increased  to  a  velocity  of  from  40  to  60  miles  per  hour,  s 
ing  to  NNE.  at  6.30 1).  m.,  and  to  K.  at  11.30  p.  m.,  and  then  ^^rado 
died  out.  At  10  a.m.  on  the  18th  the  water  had  fallen  to  — 1.3  feet,  a 
of  6.5  feet  in  23^  hours.  Before  its  maximum  height  the  water  rose 
feet  in  41  hours.  The  estimated  mean  velocity  in  the  gorge  while 
water  was  falling  6.5  feet  was  3.4  miles  per  hour.  The  northernmost  p 
of  the  island  was  8we])t  away  for  900  feet.  The  eastern  end  of  the  18- 
curve  in  the  gorge  moved  gulf  ward  1,300  feet.  The  part  of  the  Fort  P 
gabionuade  most  recently  constructed,  covered  with  sand  to  a  dept 
from  6  to  12  feet,  was  entirely  exhumed,  and  a  deep  trench  was  e: 
vated  on  the  east  side  of  it.  A  trench  was  excavated  to  a  depth  of 
feet  close  along  the  south  side  of  the  Bolivar  gabionnade,  the  tre 
sloping  up  to  the  normal  depth  at  about  4f)0  i'eet  from  the  gabionni 

5.  TIDES. 

The  Coast  Survey  chart  of  Galveston  Harbor  for  1867  gives  for 
mean  rise  and  fall  of  the  tide  1.1  feet.  When  the  moon's  declinatic 
near  zero  there  are  twp  tides  a  day,  the  rise  being  0.8  foot.  When 
declination  is  near  its  maximum  there  is  but  one  tide  a  day,  and  its 
is  1.6  feet.  An  examination  of  the  tidal  records  at  Galveston  from  I 
to  1880,  inclusive,  shows  that  on  an  average  there  were  one  hundred 
eighteen  tim^sin  the  year  when  the  tide  either  rose  or  fell  more  th 
feet,  which  would  give  such  tides  on  iifty-nine  days  approximately; 
times  when  the  rise  or  fall  exceeded  3  feet,  or  on  five  days;  and 
times  when  it  exceeded  4  feet,  or  on  one  day.  Tides  occurring  so  ra 
as  five  days  in  the  year,  or  less,  may  at  the  time  produce  consider 
effects,  but  the  degrading  forces  of  waves  and  currents  are  acting 
steadily  and  constantly  for  such  rare  tides  to  control  the  channel 
bar  depths,  and  the  power  which  maintains  those  depths  must  be  soi 
in  the  more  frequent  tides,  which  occur  in  the  weeks  in  which  then 
has  its  greatest  declination,  or  fifteen  times  in  a  solar  month.  It 
be  seen  hereafter  that  these  tides  give  very  considerable  velocities  in 
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le  Bolivar  Gorge,  and  it  is  very  desirable  to  know  approximately  the 
Blocities  tbey  produce;  these  velocities  depend  on  the  tidal  prism. 
Unfortunately  data  as  to  these  special  tides  for  points  in  the  interior 
r  Galveston  Bay  are  not  available,  bat  there  are  data  as  to  the  average 
r  all  tides.  From  the  Chief  of  Engineers'  Eeport,  1877,  Part  I,  page 
53,  the  following  may  be  derived : 

verage  tide  at  Galveston 1.10 

rerage  tide  at  Halfmpon  light-hooso,  6  miles  from  Fort  Point 0. 85 

verage  t  ide  at  Red  Fish  lignt-hoose,  14  miles  from  Fort  Point 0. 48 

v^erage  tide  at  Morgan's  Point,  26  miles  from  Fort  Point 0.38 

These  figares  show  that  Galveston  Bay  is  very  far  from  being  filled 
uring  a  tide  by  the  present  entrance.  If  high  and  low  water  were 
multaneons  at  all  these  points,  the  tidal  prism  for  the  451  sqaare  miles 
r  Galveston  Bay  which  has  been  assumed  as  dependent  on  the  Galves- 
m  entrance  woald  be  about  sev^  thousand  million  cubic  feet  for  a  1.1 
»et  tide  at  Galveston. 

Of  the  interval  of  time  between  high  water  at  Galveston  and  at 
Morgan's  Point  the  Board  has  no  information.  An  examination  of  some 
dal  observations  at  Bed  Fish  lighthouse  from  January  to  March, 
^77,  indicates  that  the  average  delay  to  that  point,  14  miles  from  Gal- 
38ton,  was  about  two  hours  counting  from  Bolivar  Point.  This  delay 
akes  the  tidal  prism  less  than  it  would  otherwise  be,  and  the  seven 
lousand  million  cubic  fee&  given  above  needs  multiplication  by  a  coeffi- 
ent  which  may  be  taken  as  0.7  or  0.8,  giving  about  five  thousand  mil- 
3n  cubic  feet  as  the  tidal  i)rism  for  an  average  tide  of  1.1  feet.  This 
rerage  tide,  as  it  includes  the  eflfect  of  days  when  there  are  two  tides 
day  as  well  as  those  when  there  is  but  one,  is  but  18  hours  long ;  its 
me  of  rising  being  7.3  hours  and  of  falling  10.3  hours,  as  derived  from 
X  months'  observations  in  1878. 

In  estimating  the  tidal  prism  for  the  great  declination  tides  of  1.8  feet 
must  be  noticed  that  the  tides  are  about  24  hours  long,  and  that  hav- 
g  risen  to  high  water  is  0.2  hours  before  they  have  falleq  so  much  as 
5  foot.  This  gives  a  very  much  longer  period  of  nearly  high  water  in 
hich  to  fill  the  interior  bay  than  in  the  case  of  the  average  tide,  and 
seems  probable  that  the  interior  tides  are  increased  in  a  greater  ratio 
lan  those  at  Galveston,  and  sufficiently  or  more  than  sufficiently  to 
»ver  the  delay  in  time  of  high  water  at  the  interior  stations.  It  will 
^cordingly  be  assumed  that  the  times  of  high  and  low  water  for  these 
les  over  the  bay  may  be  taken  as  simultaneous,  provided  the  interioi 
les  are  increased  in  the  same  ratio  as  those  at  Galveston,  that  is  Ia 
le  ratio  of  |:f=1.6. 

Computing  for  the  1.8  feet  tides  the  tidal  prism  with  these  assump- 
3DS,  it  is  found  to  be  ten  thousand  seven  hundred  million  cubic  feet, 
filing,  in  the  absence  of  knowledge  of  its  exact  value,  the  duration  0)l 
itflow  12  hours  and  the  half  tide  cross-section  at  Bolivar  Gk>rge*  160,D0(y 
[uare  feet,  there  results  for  the  mean  velocity  of  outflow  there  during 
e  ebb  tide  1.55  feet  per  second. 

It  is  also  desirable  to  know  the  maximum  value  during  one  tide  of  the 
ean  velocity  at  Bolivar  Point.  When  the  tidal  heights  give  with 
mes  as  abscissas  a  tidal  curve  of  regular  and  nearly  sinusoidal  form, 
\  is  the  case  at  the  Narrows  in  Kew  York  Harbor,  the  velocity  curve 

*  In  the  Bolivar  Gorge  section,  having  an  extreme  len^h  of  8,195  feet,  1,:)60  ffif)t  of 
oal  water  near  Bolivar  Point  has  been  omitted.  It  reduces  the  cross-section  by  but 
per  cent.  Its  retention  wonid  give  a  value  smaller  than  is  Jast  for  the  h.vdri%nUo 
Dan  radius. 


for  a  regular  tide.  Heuce  tlie  form  of  the  tidal  carve  indicates  tJ 
mitximum  flood  velocities  are  somewliat  greater  for  the  great  decli 
tional  tides  than  the  maximum  ebb  velocities.  The  inean  oT  the  t 
maxima  is  probably  nearly  what  would  be  given  by  a  regular  tidal  car 
that  is,  it  maybe  taken  as  double  the  mean  velocity  (1.55  foot)dariDi 
whole  rising  tide  at  Bolivar  Gorge,  or  as  3.1  feet  per  second.  Then 
little  doubt  that  such  velocities,  occurriug  on  flfteen  days  in  each  moo 
are  very  effective  in  moving  the  light  material  of  Galveston  Harbor,  a 
in  maintaining  existing  depths.  The  absence  of  a  good  series  of  din 
observations  of  these  velocities  is  to  be  regretted. 

It  is  also  desirable  to  form  an  approximate  idea  of  the  fall  iat 
water  surface  between  Bolivar  Point  and  the  Gulf  at  the  time  of  ma 
mum  velocity,  when  the  flow  is  nearly  uniform.  This  can  be  done 
nsiog  the  ordinary  hydraulic  fonnnla,  ¥=0  ■/Es,  where  V  is  the  me 
velocity,  0  a  constant,  B  the  hydraulic  mean  radius,  and  3  the  slope. 

In  obtaining  the  values  of  C,  Bazin's  formula,  C=    nissi 

\|  0.000083  +  ^ 

has  been  nsed,  since  the  discharged  measurements  made  on  the  Ion 
Misaiseippi  by  the  Mississippi  Biver  Commission,  indicate  thatKutte 
values  of  Care  much  too  high  for  low  slopes.  In  it  R  is  the  meanntdi 
in  feet.  If  the  ralnes  of  all  the  quantities  but  S  in  the  formulas  s 
known,  S  can  becompnted. 

At  the  times  of  maximum  velocity  the  quantities  of  water  flowii 
through  Bolivar  Gorge  and  over  the  bar,  as  well  as  through  sectio 
approximately  parallel  to  the  bar,  are  eqaal,  and  the  moan  velociti 
through  them  will  be  inversely  as  the  water  cross  section.  The  sectio 
selected  are,  one,  nearly  a  semicircle,  whose  radins  is  the  distance  fh 
the  middle  of  Bolivar  Gorge  to  the  30  foot  curve  outside  of  the  ba 
one,  the  nearly  semicircular  section  along  the  crest  of  the  bar  beft 
the  construction  of  the  south  jetty ;  and  one  intermediate  between  tl 
and  the  Bolivar  Gorge.  Comjinting  for  each  of  these  sections  the  mei 
velocity'  across  them,  with  their  hvdraalic  mean  radius  and  th<>  vainn 
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Tbat  is,  when  the  mean  velocity  at  Bolivar  Gor<;;e  is  3.1  feet  per  sec- 
ond, the  difference  of  level,  there  and  in  the  GulK,  needed  to  overcome 
friction  is,  roughly,  0.61  foot.  As  the  inflowing  water  is  accelerated 
and  tbe  outflowing  retarded  by  3.1  feet  per  second,  to  obtain  the  actual 
falls  the  head  due  this  acceleration,  or  0.15  foot,  should  be  added  to  the 
inflow  fall,  and  be  subtracted  from  the  outflow  fall,  giving  0.76  foot  and 
0.46  foot  for  the  total  falls  in  the  two  cases. 

In  the  great  storm  of  1877  the  water  at  Galveston  fell  6.5  feet  in  23^ 
hours.  If  it  be  assumed  that  the  mean  fall  over  Galveston  Bay  was  3 
feet,  the  mean  velocity  during  the  23J  hours  through  Bolivar  Gorge 
would  have  been  2.7  feet  per  second,  or  at  its  maximum  about  5.4  feet. 
But  since  much  water  flowed  outside  the  channel,  these  velocities  would 
be  reduced  by  10  or  20  per  cent.  Such  a  velocity  through  jetties  on  this 
fine  sand  might  threaten  their  stability.  These  estimates  are  based  on 
the  supposition  that  the  mean  fall  over  the  whole  bay  was  but  3  feet. 
No  exact  information  as  to  the  fall  at  interior  points  of  the  bay  is  at 
hand.  If  it  was  6.5  feet,  as  at  Galveston,  double  the  above  velocities 
would  result,  which  confined  between  jetties,  even  although  far  apart, 
would  severely  try  their  stability. 

6.  PAST  CONDITION  AND  CHANGES. 

At  the  request  of  the  Board,  a  comparative  chart  showing  the  sur- 
veys of  1851, 1872-'73,  1875-'76,  and  1884  has  been  prepared.  From  a 
study  of  this  chart  some  general  results  may  be  obtained. 

South  of  Bolivar  Point  the  6-foot  curve  has  moved  south  800  or  1,000 
feet  since  1851,  but  a  mile  to  the  northeast  there  has  been  little  change. 
Between  Bolivar  Point  and  Fort  Point  the  2i-foot  curves  of  the  Bolivar 
Channel  have  moved  slightly  south,  but  have  been  practically  stationary. 
At  the  east  end  of  Bolivar  Channel  the  24-foot  curve  has  moved  east  or 
seaward  about  6,000  feet  between  1851  and  1884,  moving  also  a  little  to 
the  north.  At  the  west  end  of  Bolivar  Channel,  between  1851  and  1876, 
the  24foot  curve  moved  westward  about  2,000  feet. 

On  the  Gulf  slope  of  the  main  bar  in  the  prolongation  eastward  of  the 
Bolivar  Channel  the  24- foot  curve  has  moved  steadily  seaward  by  about 
3,500  feet  between  1851  and  1884,  while  the  18foot  curve  has  moved 
5,000  feet  and  the  12.foot  curve  7,000  feet.  Unfortunately  late  surveys 
do  not  extend  to  the  30-foot  curve ;  hence  no  definite  statement  can  be 
made  as  to  its  motion. 

The  12foot,  18-foot,  and  24  foot  curves,  at  points  about  9,000  feet 
north  of  their  intersection  with  the  prolongation  of  tbe  Bolivar  Chan- 
nel and  16,000  feet  southwest  from  the  same  intersection,  have  re- 
tained nearly  the  same  position  since  1851.  In  other  words,  the  sea 
face  of  the  bar  east  of  the  Bolivar  Channel  has  moved  steadily  east- 
ward since  1851,  the  advance  being  confined  to  a  lengtli  of    about 
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The  chief  canse  of  the  shoaliog  appears  to  be  the  uovement  of  sand 
from  the  sonth  side  of  Galveston  Island  into  the  harbor.  The  stoppage 
of  this  movement  by  work  at  varions  times,  and  now  by  the  south  jetty, 
gave  in  1884  depths  of  21  feet  on  this  inner  bar.  There  is,  therefore,  now 
no  need  of  doing  more  than  to  hold  the  present  depths  until  the  depth 
on  the  Gulf  bar  has  been  made  equal  to  that  on  the  inner  bar.  Then 
there  will  be  no  great  difficulty  in  increasing  it.  Works  for  the  second 
object  were  (1)  the  gabionnade  built  out  from  Bolivar  Point  to  a  length 
of  about  10,000  feet  in  1876-'80.  This  gabionnade  has  been  buried  in 
the  sand  or  destroyed,  and  is  abandoned.  (2)  A  south  jetty  was  then 
built,  running  from  Fort  Point  in  a  direction  a  little  south  of  east,  and 
having  a  len^h  of  22,551  feet.  Its  bottom  width  increased  from  30  feet 
to  120  feet  in  going  from  the  shore  to  the  sea  end.  Its  top  was  rounded, 
so  that  the  top  widths,  which  are  greatest  at  the  outer  end,  cannot  be 
accurately  stated ;  they  may  be  called  from  12  to  24  feet.  The  jetty  was 
built  of  layers  of  brush  mattress,  about  18  inches  thick,  and  layers  of 
stone ;  about  one-third  the  volume  was  of  stone.  A  longitudinal  and 
transverse  section  are  given  on  sheet  3,  herewith. 

As  this  jetty  has  settled  badly,  an  examination  of  the  causes  of  settle- 
ment was  made  at  the  request  of  the  Board,  and  the  results  are  given 
in  the  letter  of  Major  Mansfield  to  the  Chief  of  Engineers  herewith  of 
November  17, 1885,  and  in  the  report  of  Mr.  Picton  of  November  C,  1885 
(Appendix  B). 

In  general  terms  the  results  are  as  follows :  At  five  places  distributed 
along  the  jetty  the  average  of  original  heights  was  9.37  feet.  The  aver- 
age subsidence  of  the  top  is  5.77  feet,  or  61  per  cent.  Borings  in  the 
center  of  the  jetty  in  each  case  showed  that  the  base  of  the  jetty  there 
had  not  settled.  The  subsidence  there  then  must  be  attributed  to  the 
compression  of  the'brush-work  of  which  the  mattresses  were  constructed, 
this  compression  being  increased  in  places  by  the  very  serious  injury 
which  the  teredo  had  done  to  the  brush  itself,  or  possibly  in  some  cases, 
although  none  are  reported,  to  the  destruction  of  the  top  mattress.  At 
certain  distances  from  the  axis  of  the  jetty,  points  are  reached  where 
but  a  single  mattress  should  be  encountered  in  boring.  On  the  south 
side,  and  within  9,310  feet  of  the  outer  end,  examinations  showed  that 
the  single  mattress  had  settled  from  5  to  8  feet,  this  apparently  being 
due  to  scour  through  the  mattress  of  overfall  currents  and  waves.  At 
Doe  boring.  581  feet  from  the  outer  end,  no  trace  of  the  mattress  placed 
tihere  coula  be  found.  At  9,301  and  at  16,801  feet  from  the  outer  end 
of  the  jetty  the  scour  under  the  mattress  extended  nearly  to  the  axis  of 
the  foundation,  here  90  and  60  feet  wide,  and  in  the  vicinity  of  the  lat- 
ter point  there  was  a  scour  of  from  6  to  12  feet  on  both  sides  of  the 
jetty.  In  connection  with  this  subject  a  report  of  Major  Mansfield  to 
the  Chief  of  Engineers,  of  July  29, 1885,  inclosing  Mr.  Eipley's  report 
and  sections  of  the  south  jetty,  Is  given  in  Appendix  A. 

Major  Mansfield  (Chief  of  Engineers^  Report,  1885,  page  1450)  gives  the 
cost  of  the  south  jetty  at  $3.29  per  cubic  yard.  A  settlement  of  over 
50  per  cent.,  if  due  to  compression,  moi-e  than  doubles  this  cost  per 
cnbic  yard  after  settlement,  and  makes  it  exceed  the  cost  of  rubble- 
stone,  which  may  be  taken  as  $3.50  or  $4  per  cubic  yard.  The  use  of 
stone  for  the  bulk  of  the  jetty  is  then  preferable  to  that  of  brush-work, 
which  may  be  seriously  injured  by  the  teredo.  An  examination  of  the 
cross-sections  of  the  jetty,  given  on  sheet  No.  3,  herewith,  shows  that 
for  the  outer  9,310  feet  the  highest  point  is  now  10  or  20  feet  to  the 
3iorth  of  the  longitudinal  axis,  and  from  1  to  3  feet  higher  than  at  the 
^LXiQ  where,  when  first  constructed,  the  height  was  greatest.    This  in 
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dicates  either  a  movement  of  tlie  stone  on  the  top  of  tlio  jetty  to  the 
northward  or  Bcour  under  the  south  side  of  the  Jetty,  or  a  combinatiaii 
of  these  two  caiiaes. 

9.   PLAN  OF  JEITIES. 

A  Ktatemeot  of  the  existing  conditions  at  Galveston  cutraucc  has  nov 
been  given.  Beeper  water  on  the  bar  is  needed,  and  the  question  to  be 
considered  is,  how  that  deep  water  can  be  obtained.  The  rect^niwi 
methods  are  two — (1)  by  dredging  alone;  (2)  by  asinj;  tidal  sconr  be- 
tween jetties,  aided,  if  uecessary,  by  dredging.  The  first  wetbod  has 
already  been  tried  uusnccessfiilly  b.v  Major  Mansfield  (Chief  of  Engi- 
peers' Report,  1884,  Part  II,  page"l298).  With  the  very  mobile  material 
of  which  the  outer  bar  is  composed  and  its  great  exposure,  lying  as  it 
does  about  4  miles  from  land,  there  is  not,  in  the  opinion  of  the  Board, 
sufficient  prospect  of  results  commensurate  with  the  cost  of  dredging: 
being  obtained  and  maintained  tojustifyfnrther  experiment.  Theeec- 
ond  method  would  include  the  obtaining  of  a  deep  chaunel-wny,  pro- 
tected by  jetties  from  the  deteriorating  effect  of  wave-actioD  and  from 
the  influx  of  sand,  and  the  maintenance  of  that  channel- way  by  the  aid 
of  tidal  scour,  supplemented,  if  found  necessary,  by  dredging.  The  jet- 
ties should  be  so  placed  as  to  secure  the  greatest  tidal  sconr  practicable 
without  seriODSly  injuring  the  interior  harbor,  and  without  greatly  en- 
dangering the  safety  of  the  jetties  against  undermining,  or  of  Qalvestoa 
Island  against  overflow  in  great  storms.  The  greatest  scouring  effect 
will  be  obtained,  and  fhe  greatest  security  against  undermining,  b.v 
making  the  jetties  tight  and  by  raising  them  above  high  water. 

In  fixing  the  interval  between  the  jetties  it  must  be  remembered  that 
the  velocity  of  the  water  flowing  through  them  will  depend  on  the  fall 
of  its  surface  and  on  the  depths.  In  what  follows,  it  will  be  assumed, 
for  the  purpose  of  discussion,  that  jettied  channels  of  different  widths, 
but  all  having  the  mean  depth  of  the  Bolivar  Gorge  section  previously 
given,  namely  23.4  feet  (corresponding  to  a  maximum  deptb  of  41  feet), 
have  been  formed,  and  it  will  be  the  falls  and  velocities  through  suck 
channels  which  will  be  considered,  since  these  velocities  would  t>e  the 
natural  agencies  efficient  in  maintaining  such  improved  channels. 

How  will  these  falls  through  sucti  jetties  vary,  as  the  intervals  be- 
tween the  jetties  vary  t 

For  an  inflowing  tide  with  the  present  entrance  it  has  already  been 
seen  that  the  fall  from  theSO-footcarveto  the  Bolivar  Gorge,  a  distance 
of  29,000  feet,  is,  approximately,  0.76  foot. 

Suppose  a  channel  uf  the  same  width  ((>,83o  feet),  cross-section  {IGO,O00 
square  feet),  and  mean  depth  (23.4  feet),  as  the  part  of  the  Bolivar  Gorge 
section  we  have  been  considering  lie  opened  to  the  30-foot  curve.  From 
the  formula  previously  given  compute  for  0.9  foot  fall  (which,  as  will 
be  seen  hereafter,  is  the  greatest  possible  fall  for  a  tide  of  1 .8  feet),  the 
Telocity  through  it  (first  deducting  from  the  total  foil  0.10  foot  for  fall 
needed  for  acceleration,  leaving  0.8  foot  to  overcome  friction)  and  there 
results  2.5  feet  as  the  maximum  velocity  this  fall  could  give  through 
such  a  jettied  channel.  As  the  nctnal  fall  would  be  somewhat  less  than 
the  maximom  0.0  foot  the  velocities  would  not  exceed  2.4  feet. 

Again,  suppose  a  jettied  channel  of  the  same  mean  depth,  but  of  twentj 
times  the  width  of  the  Bolivar  Channel,  to  bo  opened  from  Gaivest^n 
Bay  to  deep  water  outside.  Such  an  entrance  would  fill  Galveston  Bay 
rapidly,  and  filling  it  so  rapidly  there  would  never  be  a  difference  of 
level  between  its  inner  nnd  outer  ends  nearly  as  h\rge  as  now  exists  .it 
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the  places  of  those  cdcIs.  Now,  let  this  width  be  gradually  diminished: 
the  bay  duriDg  rising  tide  would  fill  more  slowly,  and  its  surface  would 
have  greater  differences  of  level  from  the  open  Gulf  than  before — that 
is,  the  maximum  difference  of  level  would  increase.  If  the  narrowing 
process  were  continued  till  the  interval  between  the  jetties  were  reduced 
to  a  few  feet,  water  enough  would  not  flow  through  them  during  a  ris-. 
ing  tide  to  seriously  affect  the  level  of  Galveston  Bay,  and  the  differ- 
<»nce  of  level  would  reach  its  maximum  value.  The  level  of  Galveston 
Eay  would  then  be  constant — namely,  the  level  of  half  tide;  and  since 
the  tides  we  are  considering  are  1.8  feet  tides,  it  follows  that  no  matter 
how  small  the  interval  between  jetties  29,000  feet  long  is  made,  the 
maximum  value  of  the  fall  through  them  for  a  tide  of  1.8  feet  is  one-half 
that  tide,  or  0.9  foot. 

It  has  already  be  seen  that  if  the  Bolivar  Gorge  section  were  carried 
out  to  sea  between  parallel  jetties  the  maximum  velocities  through  it 
would  not  exceed  2.4  feet  for  the  1.8  foot  tide  which  now  gives  3.1  feet 
maximum  velocities  in  the  Bolivar  Gorge.  .In  other  words,  such  a  jet- 
tied  channel  offers  more  resistance  to  inflow  than  does  the  present  en- 
trance ;  reduces  the  present  tidal  prism  about  one-third ;  allows  the 
bay  to  fill  more  slowly  than  the  present  entrance  does,  and  hence  gives 
greater  differences  of  level  than  the  0.76  foot  given  by  the  present  en- 
trance. As  the  interval  between  parallel  jetties  29,000  feet  long,  then, 
is  narrowed  from  6,825  feet  to,  say,  100  feet,  the  fall  through  them  or 
the  maximum  depression  of  the  bay  below  the  Gulf  only  increases  from 
some  such  quantity  as  0.8  foot  to  0.9  foot,  and  the  maximum  increase 
in  velocity,  therefore,  would  not  exceed  0  per  cent.  While  these  com- 
putations are  only  approximations,  as  any  such  estimates  must  be,  they 
show  very  clearly  that  narrowing  the  interval  between  the  jetties  below 
7,000  feet^  no  matter  to  how  great  an  extent,  but  very  slightly  increases 
the  velocity  through  them. 

Diminishing  the  interval  between  the  jetties  from  7,000  feet  to  3,500 
feet  changes  the  differences  of  level  between  the  bay  and  Gulf  but 
slightly.  Through  the  opening  of  the  same  depth  and  double  width, 
libout  twice  as  much  water  will  flow  in  and  out,  but  as  It  flows  through 
a  double  cross-section  its  velocity  is  nearly  the  same,  and  as  the  depths 
it  can  maintain  depend  on  the  velocities,  other  things  being  equal,  the 
depths  also  will  be  nearly  the  same.  There  is,  then,  very  little  to  be 
gained  in  the  way  of  velocities  or  of  depths  that  will  be  maintained  by 
them,  by  narrowing  the  interval  between  the  jetties  to  2,000  feet,  as 
proposed  by  Mr.  Eads  to  the  River  and  Harbor  Committee,  May  22, 
1884,  as  reported  in  the  Galveston  Kews  of  June  2, 1884: 

Mr.  Bayne.  NotUlDg  like  12,000  feet  t 

Captaiu  £ads.  That  is  a  matter  I  Kboiild  take  into  serious  ntudy  before  I  sboald 
•determine  wbat  particular  widtb  aud  directioa  I  bbould  give,  but  I  do  uot  take  it  to 
be  over  2,000  feet. 

But  there  is  very  much  to  be  lost.  A  reduction  of  the  entrance  width 
to  2,000  feet  would  reduce  the  amount  of  water  entering  and  leaving 
Galveston  Bay  during  a  tide  of  1.8  feet  to  about  one-fourth  of  its  pres- 
ent amount.  The  tidal  channels  which  are  now  kept  open  by  this  water 
would  shoal  up  j  the  reduction  would  probably  ruin  Galveston  Harbor 
proper  and  very  largely  diminish  the  depths  at  the  Bolivar  Gorge. 
Aside  from  the  great  damage  it  would  do  to  all  tlie  tidal  channels  now 
existing  inside  of  the  outer  bar,  it  would  also  increase  the  danger  of 
injury  to  the  jetties  in  great  storms.  In  such  storms,  with  winds  from 
northeast  tp  south,  Galveston  Bay,  as  already  seen,  may  slowly  fill  to 
great  heights ;  if,  then,  the  wind  suddenly  shifts  to  north  or  nolthwest 
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from  south,  the  water  is  driven  out  with  high  velocities.  In  1875,  in 
this  way,  a  deep  channel  was  cut  across  the  eastern  end  of  Galveston 
Island,  and  the  main  bar  was  cut  down.  Snch  storms  will  endanger 
jetties  even  7,000  feet  apart ;  if  made  narrower  the  time  of  outflow 
would  be  prolonged  in  proportion,  and  hence  the  danger  of  undermin- 
ing the  jetties  aud  of  cutting  channels  across  Galveston  Island  would 
be  still  greater.  If  the  jetties  had  an  interval  of  about  10,000  feet,  and 
the  Bolivar  Gorge  were  widened  to  that  amount,  the  tidal  prism  of 
Galveston  Bay,  after  a  deep  channel- way  was  formed,  would  be  about 
the  same  as  at  present.  But  the  cost  of  the  work  woald  be  great  in 
comparison  with  the  resulting  benefits. 

These  considerations  lead  the  Board  to  the  conclusion  that  when  the 
jettied  channel  is  fully  formed  its  cross-section  should  not  be  less  than 
that  of  the  section  at  Bolivar  Gorge.  Even  with  that  section  the  maxi- 
mum velocities  through  the  jetties  will  be  about  one-fourth  less  than  the 
existing  maximum  velocities  through  Bolivar  Gorge  for  a  l.S-foot  tide, 
and  the  tidal  prism  of  Galveston  Bay  will  be  reduced  by  about  the 
same  fraction.  The  present'  effective  cross-section  at  Bolivar  Gorge  is 
6,835  feet  wide,  with  a  mean  depth  of  23.4  feet  and  a  maximum  depth  of 
41  feet.  The  Board  therefore  proposes  7,000  feet  for  the  interval  between 
the  outer  ends  of  the  jetties.  The  south  jetty  should  be  constracted 
on  the  present  south  jetty  (using  the  side  of  shoalest  water)  and  in  its 
prolongation.  The  proposed  site  of  the  north  jetty  is  shown  on  Sheet 
Xo.  1,  herewith. 

The  depth  which  such  jetties  will  maintain  cannot  be  stated  with  pre- 
cision. Some  general  considerations  bearing  on  the  subject  will  be 
given.  It  has  been  seen  that  a  l.S-foot  tide  now  gives  a  maximum 
mean  velocity  over  the  outer  bar  of  1.2  feet.  Since  the  bar  is  lower  in 
iront  of  the  Bolivar  entrance  than  nearer  land,  the  velocities  are  prob- 
ably somewhat  greater  here  than  their  mean  value,  but  how  much  is  un- 
known. With  the  proposed  jetties  the  maximum  mean  velocity  would 
be  increased  here  (the  whole  channel  being  supposed  to  be  formed  so  as 
to  give  a  cross-section  equal  to  that  at  Bolivar  Gorge)  to  about  2.4  feet. 
The  effect  of  the  jetties  would  then  be  to  give,  where  the  bar  now  is^ 
velocities  abont  double  those  existing  there  at  present.  What  depth 
these  new  velocities  will  maintain  in  the  jettied  channel,  were  it  by  any 
means  once  fully  formed,  cannot  be  stated  with  exactness.  Maximnm 
velocities  for  the  1.8  foot  tide  (equal  to  3.1  feet  per  second)  now  maintain 
a  mean  depth  at  Bolivar  Gorge  of  23  feet,  and  a  maximum  depth  of  41 
fee%  while  the  corresponding  mean  velocity  on  the  bar  of  1.2  feet  main- 
tains there  a  mean  depth  of  about  10  feet,  aud  a  maximnm  of  12  or  13 
feet.  Did  the  mean  depths  vary  simply  as  the  mean  velocities  the  mean 
depths  in  Bolivar  Gorge  and  on  the  bar  would  indicate  a  mean  depth  of 
about  18  feet  between  the  jetties  for  2.4  feet  maximum  mean  velocity. 
At  the  Bolivar  Gorge  section  the  maximum  depth  of  41  feet  is  1.8  times 
the  mean  depth  23  feet.  Shonld  the  same  ratio  exist  between  the  jet- 
ties the  maximum  depth  maintained  in  the  jettied  channel  would  be 
about  32  feet. 

Thus  far  the  jetties  have  been  supposed  to  prevent  any  passage  of 
water  through  them  or  over  them.  But  it  is  not  practicable  to  make 
them  absolutely  tight.  If  of  rubble  stone  and  five  miles  long,  with  dif- 
ferences of  water-level  near  their  shore  ends  often  reaching  O.C  or  0.7 
foot,  the  leakage  through  this  portion  will  be  considerable,  leducing  the 
amount  of  water  that  would  otherwise  flow  between  the  outer  ends  of 
the  jetties,  and  perhaps  causing  settling.  This  escape  in  some  degree 
diminishes  the  velocities  near  ^^  ends  of  the  jetties,  and  the  depths 
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Uiose  velocities  woald  maiDtain.  IJDless  fine  material  cau  be  obtained 
to  fill  the  interstices  between  the  rubble  and  make  the  jetties  compact, 
it  may  be  found  advisable  to  build  for  that  part  of  the  shore  ends  which 
will  not  soon  be  protected  by  the  shoreline  advance,  a  wall  about  4  feet 
thick,  of  concrete  in  bags,  to  prevent  this  escape  where  it  would  be  most 
serious.    For  fine  material  coarse  gravel  would  be  excellent. 

There  is,  however,  a  point  to  be  considered,  wherein  the  eflFect  of  jet- 
ties is  in  favor  of  greater  depths  for  given  velocities  than  are  maintained 
now.  The  depths  tidal  currents  can  maintain  dejpend,  not  only  on  their 
velocities,  but  also  on  the  strength  of  the  causes  tending  to  destroy  or 
degrade  their  channels.  At  inesent  the  outer  part  of  Bolivar  Channel 
is  exposed  to  the  tree  infiux  of  sand  from  the  shore,  under  the  action  of 
lateral  currents  and  waves;  with  jetties  completed  the  wave  action  will 
be  much  reduced,  and  the  currents  will  flow  in  the  direction  of  the 
channel — both  favorable  to  greater  depths  than  equal  velocities  would 
now  give. 

Again,  at  present  great  and  lasting  effects  in  increasing  depths  can- 
not be  attributed  to  the  extreme  tides,  which  only  occur  a  few  times  in 
a  year,  since  the  degrading  causes  are  incessantly  in  action.  With  a 
<^hauuel  once  jettied  the  ])ower  of  the  degrading  causes  would  be 
weakened,  and  the  effect  of  the  great  and  rare  tides  would  be  more 
lasting. 

On  the  whole,  therefore,  there  is  reason  to  expect  that  the  proposed 
jetties,  when  the  channel  is  once  formed,  will  maintain  some  such  depth 
as  25  or  30  feet.  They  will  maintain  practically  all  the  depth  that  could 
be  maintained  by  tidal  currents  between  any  jetties  however  near  each 
other,  but  will  not  involve  the  dangers  already  specifiedof  close  jetties. 
In  forming  the  channel  at  first  dredging  might  be  useful,  or  even  nec- 
essary, should  hard  places  be  found.  If  appropriations  be  large  it  would 
hasten  the  time  when  the  new  channel  would  be  fully  developed,  since 
the  process  of  scouring  out  the  jettied  channels  by  the  tidal  currents 
would  be  a  slow  one.  The  advisability  of  dredging  would  depend  much 
on  the  rate  at  which  appropriations  were  given.  Should  the  jetties  fail 
to  maintain  the  depth  of  30  feet  desired  by  Texas,  they  would  give  a 
protected  area  within  which  dredging  to  that  depth  would  be  easy,  and 
the  dredging  would  be  reasonably  permanent. 

It  will  be  seen  that  the  Board  does  not  attempt  any  prediction  of  the 
precise  depth  the  jetties  will  maintain.  Such  predictions  can  best  be 
made  by  those  ignorant  of  experience  in  tidal  entrances  elsewhere  and 
having  great  confidence  in  the  credulity  of  mankind. 

The  case  differs  widely  from  that  of  South  Pass.  There,  by  proper 
works,  the  same  amount  of  Mississippi  |low  can  be  forced  through  the 
jetties,  whether  the  water-way  is  about  900  feeet  wide,  as  at  first  con- 
structed, or  about  GOO  feet  wide,  as  is  now  the  case  at  the  narrowest 
place ;  and  the  same  amount  flowing  through  a  narrower  water-way 
necessarily  gives  greater  depths.  But  at  Galveston  before  the  water 
can  flow  out  it  must  flow  in,  and  any  serious  reduction  of  the  inflow 
cross-section  below  the  section  now  existing  at  Bolivar  Gorge  at  once 
reduces  the  tidal  prism  of  Galveston  Bay  and  the  amount  of  outflow  in 
about  the  same  proportion.  The  reduction  of  width  from  900  to  600 
feet  in  the  much  simpler  case  of  the  South  Pass  sufficiently  indicates 
the  uncertainties  in  such  works  and  the  small  value  of  predictions. 

The  facts  that  the  bar,  including  its  outer  24-foot  curve,  has  been 
moving  steadily  seaward  in  front  of  the  Bolivar  Gorge  since  1851,  and 
that  this  motion  existed  before  the  construction  of  any  works  which 
could  have  influenced  it,  have  already  been  stated.    The  construction 
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of  jettiea  nill  teud  to  check  tbis  a<lvaDce  for  some  jrearij,  because  the 
jetties  near  their  slioro-enda  will  form  lar^e  triaogular  reservoirs,  to 
receive  llio  Baud  moved  toward  them.  On  the  other  Iiand,  some  of  the 
sand  scoureil  from  between  tho  jetties  will  be  dropped  beyond  their 
outer  ends,  thus  promoting  bar  advance.  How  far  for  some  years  these 
opposite  tendencies  will  balance  each  other  in  affecting  the  present 
rate  of  bar  advance  can  best  be  learned  by  exi>crience.  Since  tbis  ad- 
vance existed  prior  to  any  works,  it  will  ultimately  exist  »ft«r  their 
construction. 

IW.-CEOSSSBCTION  OF  JETTIES. 

An  examination  of  the  existing  south  jetty  by  the  Board  showed  that 
the  stones  near  its  shore-end  had  become  considerably  consolidated  and 
tightened  by  the  growth  of  marine  animals  and  the  accumulation  of 
sand.  The  same  result  is  expected  for  additional  stone-work  below  loir 
water,  especially  at  the  shore-ends. 

The  following  is  in  general  terms  the  cross-section  of  the  proposed 
jetties.  It  should  be  modified  in  details  when  experience  acquired  on 
this  unstable  bottom  shows  it  to  be  necessary.  In  the  sboal  water  it  is 
very  possible  that  it  may  be  somewhat  reduced.  (From  the  bar  to  the 
24-foot  curve  it  may  be  necessary  to  protect  the  fonndation  by  a  layer 
of  heavier  stones,  and  this  is  included  in  the  estimate.)  Top  of  jetties 
to  be  5  feet  above  low  water,  but  to  slope  to  level  of  ground  at  their 
inner  ends.  Foundations  to  be  a  brush  miittress,  3  feet  thick,  covered 
at  once  by  4  feet  of  rubble,  with  widths  increasing  from  60  feet  near 
shore  to  DO  feet  at  b.ir  and  100  feet  l»eyond.  Jetties  to  be  12  feet  wide 
on  top,  and  of  rubble-stone,  with  side  slopes  of  1  on  1  out  to  crest  of  bar— 
except  for  about  10,000  feet  inside  of  crest,  for  which  distance  the  rab- 
ble jetty  is  to  be  22  feet  wide  at  low-water  level,  and  on  this  a  concrete 
mass  12  feet  wide  is  to  be  constructed,  reaching  from  o  feet  above  toff 
water  to  2  feet  below.  The  rubble  side  slopes,  from  about  G  feet  depth 
outward,  to  consist  of  heavy  stone  blocks,  whose  weight  at  the  bar 
reaches  C  or  s  tons.  From  crest  of  bar  to  30-foot  curve  jetties  to  be 
concrete  piers,  their  widths  being  18  feet  at  crest  of  bar,  24  feet  at  IS- 
foot  curve  and  outside  of  it.  These  piers  may  be  built  either  of  con- 
crete in  huge  bags,  as  the  breakwaters  at  New  Haven,  England,  and 
Aberdeen  were  built,  or  of  concrete  in  large  blocks;  in  either  casebeinp 
topped  with  concrete  in  mass.  Snch  a  concrete  pier  at  present  wonld 
be  cheaper  tlian  a  rubble  jetty  protected  by  heavy  concrete  blocks;  bnl 
as  it  will  be  some  years  before  they  will  be  built,  the  question  sbonid 
be  reconsidered  in  view  of  the  prices  then  existing  and  of  experience 
then  gained.  The  new  sooth  jetty  should  follow  the  existing  sontb 
jetty  iu  a  general  way  to  utilize  most  economically  existing  work — se- 
lecting the  shoalest  side  of  any  part  of  it  for  the  new  work  there,  bnt 
avoiding  abrupt  changes  of  direction. 

The  order  of  construction  shonld  be:  First,  to  complete  the  south  jetlj 
to  the  crest  of  the  bar;  second,  the  same  for  the  north  jetty;  third, 
carry  both  to  the  30-foot  curve. 

Since  carrying  the  south  jetty  out  to  the  bar  will  reduce  considerablv 
the  water  cross-section  on  thebar,  the  velocities  and  depths  there  Bhonld 
be  somewhat  increased  by  that  jetty  alone.  When  both  jetties  an 
completed  to  the  bar,  there  is  reason  to  believe  that  they  will,  when 
their  full  effect  is  produced,  give  depths  about  two- thirds  of  those  which 
jetties  carried  to  the  30-foot  curve  will  give. 

As  the  jetties  will  diminish  the  freedom  of  inflow  at  Galveston  they 
will  tend  slightly  to  enlarge  the  San  Lnis  Pass.  It  should  therefore  b* 
watched. 
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The  estimated  cost  of  these  jetties  out  to  the  crest  of  the  bar  is 
63,000,000,  and  this  amount  will  probably  give  two-thirds  of  the  depths 
that  jetties  carried  to  the  30-foot  curve  would  give. 

The  estimated  cost  of  jetties  completed  to  the  30-foot  curve  is  $7,000,- 
000,  their  aggregate  length  being  nearly  54,000  feet.  This  estimate  sup- 
poses that  the  money  is  freely  supplied. 

Respectfully  submitted. 

J.  C.  DUANE, 

Colonelj  Corps  of  Engineers^  and  Bvt  Brig.  Gcw.,  U.  S.  A. 

Henry  L.  Abbot, 
Lieut  Col.  ofEngineerSj  Bvt.  Brig.  Oen.y  V.  8.  A. 

0.  B.  COMSTOOK, 

Lieut  Col.  of  Engineers^  and  Bvt  Brig.  Oen. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 
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A.— Mi^or  MaoBfield's  report  of  July  29,  1885,  to  the  Chief  of  Engineers,  covering 
a  report  from  Mr.  Riplpy. 

B. — M%jor  Mansfield's  report  of  November  17,  1885,  to  the  Chief  of  Engineers,  cov- 
erixig  a  report  from  Mr.  Picton. 

'Sheet  No.  1. — ^Map  of  Galveston  Harbor,  showing  proposed  jjetties. 

*  Sheet  No.  2. — Comparative  chart  of  Galveston  Harbor  for  different  dates. 

*  Sheet  No.  3. — Sections  of  existing  sonth  jettv  appertaining  to  A. 


A. 

beport  op  majob  s.  m.  mansfield,  corps  of  engineebs. 

United  States  Engineeb  Office, 

Oalveston^  Tex.,,  July  29,  1885. 

General.  :  I  have  the  honor  to  submit  herein  a  report  upon  a  recent 
examination  made  of  the  Galveston  jetty  by  Assistant  Engineer  Bipley. 

Mr.  Ripley's  report  is  so  in  detail  and  covers  the  subject  so  thoroughly 
that  but  little  is  left  for  me  beyond  transmitting  it. 

I  wish  to  say,  however,  and  it  should  be  remembered,  that  the  original 
profile  of  the  jetty,  and  former  cross-sections,  with  exceptions  noted, 
were  taken  at  the  close  of  each  day's  work  before  any  compression  took 
place  or  any  of  the  rock  crest  was  disturbed.  It  was  not  unusual  for 
the  superintendent  to  report  a  subsidence  of  the  work  placed  on  previous 
days,  sometimes  as  great  a  subsidence  as  2  feet  and  more  upon  the 
crest,  and  this  was  not  unexpected  from  the  very  nature  of  the  construc- 
tion. 

Owing  to  the  difficulty  likely  to  attend  the  placing  of  the  fourth  (top 
course)  course  of  mattresses,  the  third  and  fourth  courses  were  placed 
together;  first,  the  third  course  with  just  sufficient  stone  to  sink  it  in 
pi  ace,  then  the  fourth  course,  placing  upon  the  latter  the  complement 
of  stone  intended  for  both  mattresses.  Much  the  larger  proportion  of 
this  stone  w  as  laid  along  the  crest  with  the  expectation  that  the  sea 
would  distribute  it  upon  the  slopes. 

With  this  extra  weight  of  stone  directly  on  the  crest  and  the  extra 
thickness  given  to  the  mattresses  of  these  two  courses  along  the  axis, 

it  is  not  surprising  that  considerable  difference  in  height  of  jetty  should 

>  — ' 

"  Omitted. — Published  in  House  Ex. Doc. No. 85, Forty-Dinth  CoDgress,  first  seflsion. 
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be  fonDd  to  exist  at  the  present  time  as  compared  with  the  oiiginal 
height,  aud  this  difference  ia  probably  not  greater  tliau  migbt  beieason- 
ably  expected.  How  much  of  the  total  depresaioD  is  duo  to  this  caosc 
aloue  it  is,  of  coarse,  impossiblo  to  determine. 

It  ^aa  customary  before  layiug  a  muttress  to  sound  and  not«  tbe 
depth  and  character  of  the  bottom,  aud  in  la.ving  tUo  top  coarsea  of 
mattresses  we  invariably  fouud  tbe  bottom  and  second  courses  intact, 
and  usually  charged  with  saud,  except  perhaps  on  tbe  immediato  sar- 
face,  and  very  little  eettletnent  thereof  was  noted. 

Jf  the  inference  is  correct  that  these  lower  courses  were  filled  with 
saud  aud  were  therefore  indestructible,  the  depressioa  of  tbe  final  worii 
must  be  accounted  for  cither  by  the  bodily  eettlemeot  of  the  work  or 
the  almost  total  destructiou  of  the  toii  coarses.  Our  present  examitu- 
tion  does  not  enable  as  to  answer  the  question  satisfactorily.  There  is 
abundant  evidence  furnished  here  th;it  indicates  clearly  that  bodil; 
settlement  has  taken  pl^ce,  aud  it  occurs  in  almost  every  sectiou 
taken,  notably  in  sections  l!>03.  3,  C,  9,  and  10,  while  a  study  of  the 
other  sections  furnishes  uo  proof  to  the  contrary.  How  mach  of  the 
depression  of  the  crest  is  due  to  this  cause  is  therefore  indeterininate. 

That  the  teredo  hag  attacked  and  destroyed  some  of  the  brush  there 
can  scarcely  be  a  doubt.  It  is  not  to  be  denied  that  thi^  worm  ia  a 
sure  destroyer  of  timber  within  its  reach,  aud  it  is  not  attempted 
to  deny  that  the  brush  which  constitutes  a  large  part  of  our  structare 
bas  been  injured  where  exposed  to  attack.  Onr  expectation  was  that 
funds  woald  be  furnished  in  sufficient  quantities  to  enable  us  to  cover 
the  brush  entirely  from  the  attack  of  the  teredo,  and  it  is  believed 
that  this  woukl  readily  have  been  accomplished.  Wherever  the  work 
bas  been  etablished  above  overflow  the  saud  has  heaped  about  and 
preserved  it;  where  the  work  was  low  the  currents  sweeping  overit 
probably  prevents  the  accamalatiou  of  sand  npon  the  surface.  It  is 
possible,  and  even  probable,  that  the  bulk  of  the  mattress  work  is  com- 
pletelyfitled  wi  th  sand,  and  while  so  filled  is  proof  against  the  ravages 
of  the  teredo.  Oar  examination  does  not  show  anything  to  the  con- 
trary. The  samples  of  brush  were  grappled  up  from  the  surface  of  the 
jetty,  and  may  have  been  merely  odds  and  ends  that  stuck  np  through 
and  above  tbe  stone,  which  is  foand  everywhere,  a  solid  covering  over 
tbe  jetty;  and  as  this  bmsh  bas  been  there  a  period  of  two  or  three 
years  it  is  not  to  be  wondered  at  that  it  should  be  thoroughly  bone;- 
conibed.  If  we  were  to  dig  down  into  the  body  of  the  jetty,  I  am  sat- 
isfied we  would  find  the  brush  as  sound  as  tbe  day  it  was  cut.  It  may 
"be  the  currents  constantly  sweeping  tbe  jetty  expose  fresh  brush  to 
attack,  and  that  by  slow  progression  the  jetty  is  wearing  away.  In 
sach  case  it  is  merely  a  question  of  time  when  it  will  all  have  gone. 

As  tbe  teredo  does  not  penetrate  the  wood  while  tbe  bark  is  on,  its 
d  estmction  is  therefore  slow,  for  only  at  the  butts  aud  where  the  b^ 
is  abraded  can  the  worm  make  a  lodgment. 

That  this  brash,  even  if  largely  eaten  np,  has  served  its  purpose  ad- 
mirably, cannot  be  denied.  It  has  furnished,  I  might  say,  the  fiber  that 
bas  served  to  hold  the  stone  and  sand  iu  place  aud  made  the  work  & 
compact  mass  upon  an  insecure  and  uncertain  foundation,  while  it  bas 
produced  results  in  channel  depths  that  are  most  valuable  and  that  can- 
not be  gainsaid. 

It  is  to  be  regretted  that  this  all-important  question  of  bow  much  of 
tbe  loss  in  height  of  our  jetty  is  due  to  the  teredo  could  not  be  satis- 
factorily determined,     In  this  connection,  I  cite  from  a  report  of  the 
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GoverDment  agent  at  the  Aransas  Pass  work,  just  made  to  this  office, 
under  date  of  July  17, 1885 : 

Yesterday  I  made  a  thoroDgh  examination  of  the  jetty  to  see  if  the  teredo  had  done 
any  damage  to  the  brush-work  or  piles.  I  found  that  they  have  attacked  all  the  ex- 
posed piles,  and  have  penetrated  trom  1  inch  to  li  inches.  Of  course  I  cannot  tell 
whether  they  have  reached  the  piles  which  are  surrounded  by  brush  or  not.  I  found 
a  few  instances  where  they  have  attacked  the  brush,  very  few. 

The  only  evidence  of  the  action  of  waves  and  heavy  seas  upon  our 
jetty  that  is  apparent  is  a  possibe  shifting  of  the  crest  of  the  jetty  from 
its  axis,  and  is  unimportantt  except  as  a  warning  against  the  too  liberal 
use  of  small  stone  upon  the  surface  of  the  jetty  near  the  water-level. 
Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 


The  Chief  of  Engineers,  U.  S.  A. 


Hajor  of  Engineers^ 


RBPOBT  OF  MR.   H.   C.   RIPUCT,   ASSISTANT  BNOIKBEB. 

Galveston,  Tex.,  July  17, 1685. 

Colonel  :  I  have  the  honor  to  make  the  following  report  relating  to  the  ezamini^ 
tion  of  the  south  Jetty,  Galveston  Harhor : 

The  examination  occupied  five  days,  from  June  17  to  22,  and  the  weather  during 
each  day  was  unexceptionaUy  fine  for  the  purpose.  The  accompanying  drawing  ex- 
hibits the  results  of  tne  examination  as  far  as  it  can  be  shown  graphically. 

Eleven  cross-sections  were  taken  at  nearly  equal  distances  throughout  the  whole 
length  of  the  Jetty,  averaging  about  2,000  feet  apart;  they  were  taken  by  stretching  a 
line  across  the  Jetty  at  right  angles<to  its  axis,  and  sounding  every  5  or  10  feet  for  a 
distance  of  70  to  150  feet  on  either  side  of  the  axis.  The  profile  was  taken  by  zigzag- 
ing  slowly  across  the  Jetty,  and  noting  and  locating  the  least  soundings  at  each  cross- 
ing. In  this  way  the  height  of  the  crest  was  determined  at  eighty-seven  places, 
averaging  about  230  feet  apart.  The  profile  constructed  from  these  soundings  is  shown 
on  the  drawing,  together  with  a  pronle  of  the  original  bottom,  or  bottom  at  time  of 
placing  the  ioundation  course,  and  a  profile  of  the  top  of  the  Jetty  at  the  time  of 
placing  the  upper  course.    From  these  we  get  the  foUowing  results : 

Feet 

Average  depth  of  bottom 8.88 

Average  depth  of  top  at  time  of  placing...  0.16 

Average  depth  of  top  at  present  time 4.68 

Average  height  as  completed 8.72 

Average  height  at  present 4.20 

Average  subsidence,  4.52,  equal  to  51.8  per  cent. 

Taken  in  sections  of  5,000  feet,  commencing  at  the  outer  end,  we  find  the  average 
subsidence  to  be  as  follows: 

Percent. 

0  feet  to   5,000  feet  =  5. 96  feet  equals 51.7 

5, 000  feet  to  10,000  feet  =5. 18  feet  equals 52.3 

10, 000  feet  to  15,000  feet  =  5. 05  feet  equals 39.9 

15, 000  feet  to  20,000  feet  =5. 46  feet  equals 80. 1 

20, 000  feet  to  22,551  feet  =  1. 36  feet  equals 20.3 

Cross-sections  Nos.  1, 2,  3,  and  4  were  taken  at  points  where  previous  sections  had 
been  taken,  which  are  plotted  together  with  an  outline  of  the  foundation-course  mat- 
tresses as  placed  for  the  purpose  of  comparison.  At  the  points  where  cross-sections 
Nos.  5  to  11  were  taken  no  previous  sections  had  been  taken,  but  from  the  records  of 
construction  there  has  been  plotted  an  outline  of  the  foundation  course  and  of  the 
u  pper  course  as  they  were  placed. 

Observing  the  cross-sections  in  detail,  it  will  be  seen  that  at  No.  1,  on  August  8, 
16S2,  two  sections  were  taken,  one  before  and  one  after  placing  the  third  and  fourth 
courses.  These  are  shown  in  red  ink.  On  December  2, 1882,  another  cross-section 
-was  taken  at  the  same  point,  which  is  showi  in  blue  ink.    From  those  it  will  be  seen 
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thftt  from  Aacnst  8,  1:^83,  to  E>ec«mber3,  IBdS,  ttiitre  took  place  a  subsidence  of  I  fool 
in  «  period  at  about  four  tiiOD'h)^  which  isat  »  rate  of  -^  of  •  foot  per  mouth;  ani 
tram  December  U,  laSi,  to  Jooe  17,  1US5,  there  took  place  a  maximam  HabsidFrtiM  of 
4.8  feet  iu  a  period  of  about  tliirty  monttiB,  which  is  at  the  rat«  of.lt>  of  afootpti 
month.  It  will  be  oiwerred  that  the  crest  of  the  Jett;  lies  to  the  oorth  of  itsaxi^ 
iodicatinff  that  the  stone  which  whb  placed  in  larger  quantities  alon^  the  axis  hu 
been  washed  tonards  the  north.  This  movement  of  the  creat  of  tbe  jetty  to  tba 
north  is  observable  in  nearly  every  section,  especially  the  outer  ones.  It  will  kIm 
be  noticed  that  the  appearance  of  rock  7  feet  on  the  north  side  and  10  feet  on  tli« 
south  aide  beyond  the  lonndation  coarse  iudioatea  that  some  and  perhaps  coDstd«- 
able  stoue  may  have  been  washed  entirely  off  of  tbe  jettj.  A.t  No.  2  two  aectiiNu 
weie  taken  October  SI,  1892,  one  before  and  one  alter  placing  the  thinl  and  fonnli 
connee.  ThesubsideDceattbinpoint  from  October  21,  1^82,  to  Jnne  18,  1685,  a  period 
'Of  abont  thirty-two  months,  In7i  feet  at  the  axis,  which  is  at  the  rate  of  .^of  afoot 
per  month;  fto.'i  shows  a  subsidence  of  7.7  feet ;  No.  4, 9.2  feet;  Ko.  5,  6.7  feet;  No. 
6,  3  feet;  No.  7, 4  feet;  No.  B,  3.H  feet :  No.  9,6.3  feet;  No.  10,  4.5  fe«t,  and  No.  11,  C 
feet.  At  No.  11  it  will  be  seen  that  tae  sand  entirely  eovelopes  tbe  brnsh-work,  ud 
it  is  probable  that  the  loss  iu  height  at  that  point  is  due  aloue  to  the  leveling  don 
of  the  slone  along  the  axis.  Samples  of  brush  and  stone  were  Kt^ppled  op  (nm 
the  surface  of  the  Jetty  at  sections  So*.  3.4,  (^  6,  7,  B,  9,  and  10.  The  atone  waacoi- 
ered  with  bomactes,  moss,  and  some  coral,  but  no  oysters.  The  brash  was  simiUrl; 
•covered,  and  with  the  addition  of  a  very  few  smalt  oysters  on  one  aample  (at  No.  9j. 
Sample  at  No.  3  was  thoroughly  honeycombed  and  abandoned.  It  ivaa  plai'ed  Dr- 
«emher  S3,  IS82,  and  had  therefore  been  Iu  the  Jetty  about  2}  years.  Sample  at  Ko.  4 
was  placed  November  2B,  1082.  and  was  thoroaehly  honeycombed  and  abaodonnL 
Sample  No.  6,  placed  January  10. 1(183,  was  completely  honeycombed  and  abandoned. 
Sample  No.  7, placed  June  14,  1883,  is  apiece  of  onk  with  the  bark  still  on  ;  althon^ 
pretty  tboronehly  honeyromlied,  it  still  po«sea«ed  considerabltt  strong-th  and  tbt 
worms  had  evidently  uot  GnJHhed  with  their  work.  Sample  No.  '3,  placed  Septembc 
17, 18^2,  was  thoronghly  honeycombed  aud  abandoned.  Sample  No.  U,  placed  Jjat 
18.  1883,  was  thoronn;lily  honeycombed  and  abandoned.  Sample  No.  10  contains  i 
piece  of  brush  otilysliEhtly  eaten  by  the  worms.  Althongh  exposed  to  their  action, 
as  is  shown  by  its  want  of  bark  and  accumulation  of  barnacles,  yet  tliey  seem  to  hivr 
abandoned  it  after  peuetralinj;  only  a  short  distance.  The  other  pieces  of  this  sample 
were  thorunghly  honeycombed. 

The  cineatiou  naturally  arises.  What  has  been  the  nature  of  the  subsidence  of  tlif 
Jetfyt  It  must  be  admitted,  I  think,  that  this  examination  does  not  famish  a  com* 
pletely  Batisfactory  answer.  Section  No.  5  shows  an  undoubted  settlement  of  iLe 
whole  body  of  the  Jetty  from  the  south  side,  to  within  tf  feet  of  the  axis  or  for  i 
distance  of  43  feet  from  the  edge.  At  this  noiut  the  top  of  the  Jetty  ia  Just  em 
wirh  the  bottom  at  time  of  placzng  the  foundation,  aud,  in  order  that  this  should  k- 
suit,  some  settlement  must  have  extended  still  further  and  probably  paaacd  beyood 
the  axis  of  the  Jetty.  AUowiag  for  a  similar  Mttlemeut  on  the  north  side,  the  wboli 
subsidence  may  be  accounted  for  aloue  by  bodily  settlement.  At  this  point  the  Jem 
has  a  base  of  00  feet.  Section  No.  3  shows  an  nndoubted  aettlement  of  the  wholt 
body  of  the  Jetty  from  the  sooth  side  to  within  13  feet  of  the  axis,  or  for  a  distanet 
of  47  feet  from  the  edse ;  in  this  case  the  south  edge  is  60  feet  ttom  the  axis.  It  seem 
probable,  therefore,  that  some  settlement  has  extended  beyond  the  axis,  and  hence  «> 
might  reasonably  conclude  that  at  this  point  the  entire  subsidence  is  dna  to  «e  ' 
ment  bodily.  The  same  remarks  are  also  applicable  to  sections  Nob.  9  and  10. 
when  we  come  to  consider  sections  No.  1  or  2,  it  is  not  apparently  probable  that  IIk 
jetty  has  settled  bodily,  and  yet  there  is  no  proof  to  the  contrary.  On  the  other  hand, 
that  the  worms  have  eaten  off  the  brash  composing  the  inattreaMS  is  certain,  and  tht: 
a  eompreaaion  is  due  to  thlscaoae  is  also  certain.  We  also  have  evidence  of  the  roob 
having  been  washed  off  of  the  Jetty,  and  we  cannot  assert  positively  that  the  subsi- 
dence at  Nob.  1  and  2  may  not  have  resulted  ttom  the  two  cansea  combined  withoai 
any  bodily  Mttlemeut.  Hence  it  may  be  said  that  the  resalta  of  this  examination  dt 
not  oompletely  answer  the  qnestion  involved,  for  it  does  not  enable  na  to  detenniM 
how  much  of  the  snhsidence  is  dne  to  the  action  of  the  sea  and  worms  and  how  mnd 
to  bodily  settlement. 

Very  respectfully,  your  obedient  servant, 

H    C.  EiPiET, 

■ditittant  Engina 

Bvt.  Lieut.  Col.  8.  M.  Maxspield, 

Corpi  o/  Enginetrt,  D.  S.  A. 
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B. 

report  of  major  s.  m.  mansfield,  corps  of  engineers. 

United  States  Engineer  Office, 

Oalvesion^  Tex.j  November  17^  1885. 

General:  Referring  to  the  letter  of  the  Board  of  Engineers  of  Au- 
gust 7, 1885,  referred  to  me  by  indorsement,  recommending  that  borings 
be  made  at  numerous  places  along  south  jetty  at  Galveston,  Tex.,  to  de- 
termino,  if  possible,  to  what  is  due  the  apparent  settlement  of  the  jetty, 
I  have  the  honor  to  say  that  borings  have  been  made  to  the  extent  of 
available  funds,  and  the  detailed  report  of  Assistant  Engineer  Mr.  J. 
&f.  Picton«  who  conducted  the  operations,  is  respectfully  submitted  here- 
with, and  the  letter  of  the  Board  is  returned  to  your  office. 

Six  borings  were  made  on  or  near  the  axis  of  the  jetty ;  two  of  them, 
Nos.  1  and  8,  wer^  near  the  outer  end  of  the  work,  the  portion  longest 
in  place  and  most  exposed  to  the  action  of  the  sea.  The  boring  near- 
est the  shore  was  3,084  feet  from  the  inner  end  of  the  work,  and  the  re- 
maining borings  were  at  intermediate  points,  and  for  ready  reference 
are  located  upon  a  lithographic  chart  herewith. 

The  opinion  I  have  arrived  at  from  a  study  of  the  cross-sections  at  the 
jetty  made  in  June  last  by  Mr.  Kipley,  that  there  was  abundant  evidence 
of  a  bodily  settlement  of  the  work,  has  been  completely  disproved  by 
this  examination,  which  shows  that  no  bodily  settlement  of  the  jetty 
has  occurred  along  or  near  its  axis.  The  edges  of  the  jetty  have  gone 
down  with  the  washing  out  of  the  underlying  sands,  precisely  as  had 
been  anticipated,  and  in  these  respects  our  original  views  upon  the  adop- 
tion of  this  system  of  brush  mattress  work  for  the  construction  of  the 
Oalveston  jetty  are  fully  confirmed. 

It  was  originally  thought  that  the  brush,  if  used  as  a  hearting  to  the 
work,  would  compress  about  33  per  cent.,  but  our  examination  shows 
at  the  points  of  boring  a  loss  in  height  of  jetty  of  61  per  cent.  It  will 
be  observed  in  boring  Ko.  8  that  the  thickness  of  the  foundation  brush 
is  found  to  be  (12  feet — 10.9  feet)  1.1  foot,  the  average  thickness  of  the 
brush  when  placed  being  1.5  foot,  and  the  brush  being  found  in  sound 
condition,  the  loss  is  doubtless  due  to  compression  alone,  and  is  about 
33  per  cent.  This  may  be  exceptional,  and  is  so  in  reference  to  this  ex- 
amination, and  therefore  little  value  should  be  placed  upon  this  circum- 
stance. Indeed  we  find  at  boring  No.  2  a  thickness  of  foundation  brush 
of  only  (5.9  feet — 6.1  feet)  0.8  of  a  foot,  which,  compared  with  the  orig- 
inal thickness,  (1.5  feet,  average),  is  a  loss  of  50  per  cent.  Here  the 
foundation  course  of  brush  was  exposed  to  the  ravages  of  the  worm 
from  May  24, 1882,  to  February  20,  1883,  before  the  second  course  of 
brush  was  placed  thereon — a  period  of  nine  months. 

At  borings  No&  1,  8,  and  9  the  upper  work  had  been  disturbed  and 
broken  by  heavy  seas  soon  after  being  put  in  place,  and  was  repaired 
soon  after  by  a  deposit  of  riprap  stone  along  the  crest,  and  the  results 
of  the  examination  at  these  points,  so  far  as  making  a  characteristic 
showing  of  the  whole  jetty,  may  be  somewhat  affected  in  consequence. 

It  is  well  shown,  I  think,  that  where  the  brush  is  covered  it  has  been 

preserved  safe  from  the  attacks  of  the  teredo,  and  where  samples  of 

brush  from  the  lower  work  shows  signs  of  having  been  attacked  and 

then  abandoned,  it  is  clear  the  teredo  has  been  destroyed  therein  by 

'being  covered  by  upper  work  and  the  accumulation  of  sand  and  shells. 
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The  jetty  aeems  to  be  a  very  compact  mass  of  brQsh,  stone,  shelU,  and 
sand,  and  is  well  covered  upon  its  sarface  with  stone  having  coral  grow- 
ing profasely,  mingled  with  the  oyster  and  other  mollnscous  formations. 
It  has  been  impossible  from  this  examination  to  Bay  how  much  of  tha 
loss  of  jetty  height  is  due  to  each  of  the  two  f^aaBe8  of  settlement,  bnl  it 
is  evident  that  had  the  bruiih  been  properly  protected  from  the  attack 
of  the  teredo,  as  it  might  have  been  bad  funds  been  provided  for  tbe 
rapid  and  complete  execntioa  of  the  work,  bnt  little  loss  would  have 
to  be  ascribed  to  this  cause.  As  it  is,  the  bulk  of  oar  loss  most  be  at 
tributed  to  the  teredo. 

Very  respectfully,  yonr  obedient  servant, 

S.  M.  MA24SPIE1LD, 

Major  of  Engineera, 

Bvt.  Lieut.  Col.^  U.  8.  A, 
The  Chief  of  Enoimbebs,  U.  S.  A. 


REPOBT  or  MR.   JOBK   M.   FICTON, 


ZmilNXKK. 


Qaltebton,  Tex.,  2fot>enb«r  6,  lesS. 

Colonxl:  I  bBTo  tbe  hooor  to  make  the  followinE  report  npoD  axaminatioD  of 
■oDth  jetty  at  Galveaton  to  uoertain  cause  or  cansea  of  ita  snbaidenoa  and  ita  geatni 
condition , 

According  to  inetraotioDB  contained  inyoni  letter  of  Aagiut  19, 1885, 1  mmde  preptn- 
tione  lo  commeuoe  work  of  borins  into  the  Jetty  at  various  points  along  ita  lint 
Auaming  tliat  the  mattrcaa  work  bad  not  been  entirely  destroyed,  it  iraa  proposed  to 
penetrate  the  work  in  the  foUowing  manner;  Three  or  foar  Iron  piles  were  to  be 
driven  into  the  Jetty  about  6  feet  apart,  a  soafToldiug  erected  upon  them,  atone  re- 
moved from  top  of  Jetty  Inside  of  square  or  triangle  by  meaae  of  a  diver,  heavy  iron 
cntting  tools  shaped  somewhat  like  spades  with  catticg  edges  all  aronnd  tbea 
bronght  into  reqalaitioQ  and  worked  from  scaflbtding  to  cut  throngh  to  next  atoiw 
layer.  Batt«aB  to  serve  as  oaides  for  the  same  to  be  lashed  near  crest  of  jetty  m 
piles,  an'i  afCci  th*  diver  had  removed  debris,  care  to  be  observed  in  examining  «II 
material  and  noting  depths  from  which  it  was  taken. 

BORmo  MO.  1. 

For  convenience  of  comparison  the  point  selected  for  maktnf;  first  boring  was  at 
Section  No.  1  (Ripley's,  made  June,  lre5),  6tjl  feet  f^m  outer  end  and  10  feet  nortb 
of  asie  of  Jotty,  where  ita  baae-«as  130  feet,  and  fonr  oonrsea  of  mattress  work  hsd 
been  placed.  Three  irou  piles  were  driven  into  the  Jetty,  6  feet  apart,  a  scaffoldin; 
erected  npon  them,  battens  placed  and  lashed,  and  after  removal  of  atone  by  diver, 
cntting  tools  were  worked  vigoronsly,  bat  owing  to  the  presence  of  sand,  shell,  ami 
small  stone  thronghont  tbe  bmsh  work,  they  were  found  of  no  use  for  the  porpoai 
for  which  they  were  intended,  so  were  abandoned.  After  working  npon  this  boring 
Anentt  26,  September  3,  10,  and  11,  removing  material  with  diver,  and  gaining  vei; 
little  in  depth,  oiring  to  quIcksaDU  and  flue  shell.  It  was  decided  to  try  dynamite  U 
hasten  it  to  completion.  Before  next  favorable  day  the  storm  of  17th,  leth,  and  I9tk 
September  had  filled  excavation  aud  stripped  the  piles,  leaving  them  bent,  but  firai. 
Dynamite  was  used  lu  small  chorKes  September  2J,  27,  and  38,  when  a  depth  of  ll.S 
feet  mean  low  tide  was  reached,  and  nothing  bnt  sand  and  shell  could  be  found  eeveni 
inches  below.  This  boring  was  then  considered  completed,  tbe  sand  bottom  liaving 
been  reached,  and  the  results  of  tbe  work  at  this  point  are  as  follows : 

Depth  on  rock 7. 1  mean  low  tide- 
Depth  on  npper  bruah-wotk  or  coni^acted  mass,  brash,  fine  shell, 

and  sand 9. 5  mean  low  tide. 

Depth  on  rock 11.5  mean  low  tide. 

Depth  to  BB!:id  bottom 11.6  mean  low  tide. 

Eock  from  ereat  of  work  was  covered  with  small  nnoce  n  pled  oyster-sbell  and  patches 
of  pinkish  ana  white  coral ;  below  sand  and  shell  filling  it  was  discolored  black  In 
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Brush' work  had  lost  its  ideDtity  as  mattress-woik  throughout,  but  was  stronger 
near  crest,  gradually  growing  weaker  as  depth  of  excavation  increased,  and  one  piece 
of  brush  was  found  occupied  by  teredo. 

Cane  was  found  in  lower  work,  soft  and  with  little  strength,  though  free  from  si^ns 
of  teredo. 

Creosoted  oak  stakes  in  top  of  brush-work  were  damaged  by  worm  at  their  tops 
only,  the  lower  imbedded  parts  being  sound. 

Below  level  of  sand  and  shell  filling  the  Jetty  was  a  compact  mass  of  sand,  shell, 
fitone,  and  brush  in  various  stages  of  decomposition. 

Referring  to  tbe  records  of  placing,  it  is  found  that  at  this  point  the  foundation 
courRe  was  laid  December  23,  1881,  second  course  January  19,  1882,  and  third  and 
fourth  courste  August  8,  1862,  and  that,  owing  to  some  damage  done  to  upper  work, 
287.95  oubio  yards  of  riprap  was  distributed  here  over  a  length  of  Jetty  crest  of  150 
feet  on  October  9, 1882.  The  depth  upon  the  sand  bottom  when  foundation  mattress 
was  placed  is  found  to  be  11.8  feet  mean  low  tide,  upon  ballast  of  foundation  mat- 
tress 9.8  feet  mean  low  tide,  and  upon  upper  rock  at  time  of  placing  fourth  course 
at  this  point  a  depth  of  2  feet  mean  low  tide  (approximately). 

A  rock  was  found  in  this  boring  at  a  depth  of  11.5  feet  mean  low  tide,  and  al- 
though probing  a  few  inches  below  failed  to  discover  anything  bat  sand  and  shell, 
atill  the  location  of  the  bottom  Of  the  Jetty  is  not  positive  as  at  other  bores,  so  no 
comparison  for  settlement  of  lower  mattress  is  made.  The  depth  upon  top  rock  at 
point  of  boring  upon  placing  of  fourth  course  (2  feet  mean  low  tide),  compared 
with  7.1  feet  mean  low  tide,  the  present  depth,  gives  evidence  of  a  loss  in  heieht  of 
work  at  this  point  (7.1  feet — 2  feet  =  5.1  feet)  of  5.1  feet,  or  (5.1  feet -?- 9.8  fee t= 
.520)  about  52  per  cent  of  original  elevation. 

Use  of  dynamite  was  abandoned,  owing  to  fear  of  disturbing  work  to  such  an  ex- 
tent that  its  condition  could  not  be  determined  accurately. 

BORING  NO.  2. 

This  was  located  7  feet  north  of  axis  and  19,467  feet  from  outer  end  of  Jetty,  where 
its  base  is  60  feet  and  three  courses  of  mattresses  had  been  laid  and  through  all  of 
which  it  passed.  On  September  29  an  iron  pile  was  driven  to  mark  point  of  boring 
And  a  triangle,  formed  by  lashing  three  iron  cutting-tools  together,  lowered  down 
upon  rock  top  of  Jetty  (with  one  comer  lashed  to  pile)  to  serve  as  guide  for  diver, 
wnen  work  of  removing  and  examining  material  was  commenced.  Progress  was  slow, 
owing  to  great  strength  of  ebb  currents  across  the  Jetty,  which  dragged  our  barge 
anchors  and  against  which  diver  could  not  stand.  Work  was  continued  September 
30,  October  1,  and  on  October  3  the  sand  below  the  Jetty  was  reached  at  a  depth  of 
5.9  feet  mean  low  tide*  Probing  1  foot  deeper  failed  to  find  aught  but  sand.  At 
this  point  we  have : 

Feet. 

Depth  on  rock .' 2.6  at  mean  low  tide. 

Depth  on  brush  (second  coursef) 4.2  at  mean  low  tide. 

Depth  on  sand  and  shell  covering 4.4  at  mean  low  tide. 

Depth  on  brush  foundation  mattress 5.1  at  mean  low  tide. 

Depth  to  sand  bottom  or  bottom  of  lower  mattress 5.9  at  mean  low  tide. 

Rock  on  top  of  Jetty  was  covered  with  brownish  mossy  slime  and  oysters  (some 
few  alive),  but  in  body  of  work  it  was  simply  discolored  with  black  slime. 

Brush  ends  projecting  above  upper  rock,  though  for  most  part  abandoned,  were 
well  eaten  b^  teredo  to  the  point  of  entering  sand  and  shell  filling ;  below  this  plane 
the  brush  (pine)  was  strong,  tough,  and  untouched  by  worm.  Even  the  pine  leaves 
were  perfectly  preserved,  and  what  appeared  to  be  sprouting  cane  was  found  at  or 
near  top  of  foundation  mattress. 

It  was  observed  by  diver  that  three  layers  each  of  brush  and  stone  were  passed 
through. 

From  the  office  records  I  find  that  at  this  point  the  foundation  course  of  work  was 
placed  May  24,  1682;  second  course,  Februaiy  20,  1883;  and  third  course,  April  28, 
188^^.  Upon  tbe  said  bottom  at  time  of  placing  foundation  mattress  tbere  was  a 
<lepth  of  6  feet  mean  low  tide,  and  rock  ballast  ot  upper  work  at  this  point  projected 
above  plane  of  mean  low  tide  1.5  feet.  Comparing  height  of  work  here  in  1883  and 
the  present  time,  a  loss  (2*6  feet -f- 1.5  feet  =4.1  feet)  of  4.1  feet,  or  (4.1  feet~7.5= 
.r>46)  about  55  per  cent,  of  original  height,  is  evident ;  and  a  comparison  of  depths 
upon  sand  bottom  now  and  at  time  of  placing  foundation  mattress  shows  that  no 
bodily  bottlement  has  taken  place,  the  slight  difier'^nce  being  no  doubt  due  to  crude 
jnanucr  of  making  borings. 
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BORING  NO  3. 


LBfornifttioi)  obtaiDod  k 
Feet. 

Depth OD  rock  ..■ • 19>9  at  mean  low  tidn. 

Depth  npper  brasb 14.6»t  idmui  low  tide. 

Deptb  to  tand  bottom  ot  bottom  of  lower  mattrms 16.5  »t  mean  low  tide. 

Eock  removed  from  this  point  had  eoneiderablecortlaDdoysterafaeUattaelied,  and 
creoaoted  oak  ataka  foand  In  bmah  work  waaatioDg,  tbongh  wbU  eaten  and  aban- 
doned, and  ita  expoaed  pottiou  was  almoat  entirely  coverad  with  a  bard  ooralliue  en- 
craatatlon. 

Brush  at  this  point  (pine)  was  weH  eaten,  bnt  had  oonsiderabla  atreogth  near  top 
of  Jetty,  and  was  partly  oocnpied  by  teredo. 

Cane  foand  at  depth  of  abont  16  feet,  mean  low  tide,  waa  nntoacbed  by  worm  and 
qnite  well  praserred.  Aa  only  two  oonnea  of  mattieaaes  were  laid  here  originally— 
the  fuDndation  and  fonrtb  coaran — and  cane  waa  naed  only  in  the  farmer,  we  have 
evidenee  that  this  boring  pssaed  thtongh  both  connea. 

Sand  filling  extended  very  little  above  the  twttom  of  ieCt;  at  tbia  poinC 

Records  show  the  fonndation  mattreu  to  bare  been  placed  December  iO,  ISSl,  with 
adepthnponorlglnal  land  bottom  of  l^it  feet  mean  law  tide,  and  fourth  coiiraenial- 
tresa  Angaat  S,  1B8^  with  5.9  feet  (approximately)  mean  low  tide  npon  its  rock  bal- 
)aat  at  point  of  boring.  A  comparison  of  deptha  on  aaud  bollom  in  ls8I  and  tJie 
preaent  time  (IS.5  feet  — 13.3  feet  =  4.3  feet)  shows  a  bodily  settlement  of  4.3  feet  at 
tbia  point  (32^  fbet  sontb  of  axis),  and  taking  depths  upon  rock  now  and  in  1832  ire 
fiDdaanbsidence(12.9— &.9=7feet)of  Tfeetoftbe  topofnpper  conrae. 

BORIKO  KO.  4. 

This  boring  waa  made  October  6,  1885,  od  Ihoe  of  Beotion  Yio.  4  (Bipley'a),  where 
jetty  bas  a  base  of  90  feet,  and  only  passed  through  the  aonth  foundation  mattrsM. 
It  iadiatant  from  onterend  6,690  feet,  and  30  feet  tiontb  of  axis  of  Jetty,  and  fiimisbei 
the  followiDg  data : 

'  Feet 

Depth  on  rock 15. 6  at  mean  low  ti<l«. 

Depth  toaandbottomor  bottom  of  lower  mattress 16.9  at  mean  low  tide. 


taonlya 


to  these  some  rook  added  a  thm,  bard,  coralline 
bhowed  evidence  of  proration  by  sometbing. 

Brash  was  all  weak,  honeycombed,  and 'abandoned,  and  the  layer  v 
inches  in  tbicknesa. 

Caoe  found  waa  wormed,  and  bad  lost  most  of  its  strength. 

There  waa,  according  to  tbe  records,  a  depth  of  11.4  feet  mean  low  tide  upon  tbe 
sand  bottom  at  time  of  placing  foundation  mattress  (July  30,  IStil),  npon  whose  rock 
ballaat  there  was  a  depth  of  9.3  feet  mean  low  tide.  Makingaeomparisooof  deplbs 
of  16.9  feet  and  lt.4  feet  we  have  a  bodily  settlement  of  thia  mattresa  amoanting  lo 
(16.9  — 11.4=5.5  feet)  5.5  feet. 

BOtUHa  NO.  5. 

This  one  was  located  on  line  of  Section  No.  3  (Bipley'a),  38  feet  south  of  axis  and 
4,304  feet  from  ODter  end  of  Jetty,  where  its  base  is  90  feet  (60  feet  sod  tfa  and  SOfeft 
north  of  axis),  and  paaaed  through  tbe  aouth  foundation  mattress  only.  At  thia  point 
1  Undi 


Only  a  few  rock  nitb  some  oyster  shell  and  small  caraF  attached  wore  fonud. 
Brii&b  layer  waa  thin,  neak,  honeycomed,  and  partly  occupied  by  teredo. 
Eeferring  to  records  of  placing,  It  is  aeeu  that  tbia  mattress  was  placed  March  4, 
18(^.2,  with  a  depth  upon  sand  bottom  at  that  time  of  14.S  feet  mean  low  tide,  nbicfa, 
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BORING  NO.  6. 

BoriDg  No.  G  was  located  od  axis  of  Jetty,  6,713  feet  distant  from  its  onter  end  and 
523  feet  shoreward  from  Section  No.  4  (Ripley's),  where  base  of  work  is90feet,andfouE 
courses  of  mattress  were  laid.    The  following  data  were  obtained :  > 

Feet 

Depth  on  rock 8.4  at  mean  low  tidie^. 

Depth  on  rock,  second  course 9.6  at  mean  low  tide.. 

Depth  on  brush,  second  course 10.1  at  mean  low  tide. 

Depth  on  sand  and  shell  covering 10.1  at  mean  low  tide.. 

'^    Depth  to  sand  bottom  or  bottom  of  lower  mattress 11. 8  at  mean  low  tide.. 

It        The  rock  at  this  point  was  well  covered  with  barnacles,  oysters  both  dead  and 
alive,  some  coral,  and  reddish  discolorations.    Coral  was  largest  on  second-course  rock ;. 

c     and  the  softer  sandstone,  though  free  from  attachments,  showed  evidences  of  perfora-> 
tion,  as  before  mentioned. 

Brush  of  upper  work  was  weak,  honeycombed,  and  abandoned,  but  that  just  below 
second-courso  rock  was  better  and  mostly  unoccupied;  lower  brush  was  t^ugh  and 

'I     sound,  having  only  an  end  eaten  now  and  then  before  teredo  had  abandoned  its  work. 
Below  sand  and  sLell  filling  it  is  practically  uninjured. 

r^  The  cane  found  in  lower  work  was  unhurt  by  worm,  but  ha«l  little  strength. 

Upon  locatiug  the  depth  of  bottom  of  Jetty  a  depth  of  13. 8  feet  mean  low  tide  was* 
reacned  by  probing  without  discoveriug  more  brush  or  stone. 

From  the  records  I  find  that  the  foundation  course  was  placed  here  July  29,  1881  \. 
Becond  course,  June  29,  188@,  and  the  third  and  fourth  courses,  December  17,  1883. 
The  depth  upon  sand  bottom  at  time  of  placing  Toundation-mattress  was  11.4  feet 
mean  low  tide,  which,  by  comparison  with  depth  upon  sand  bottom  at  present  (11. 8- 
feet — 11.4  feet = .4  foot),  shows  a  bodily  settlement  of  letty  of  .4  of  a  foot.  The  depth- 
upon  the  rock  ballast  of  fourth  course  at  this  point,  when  placed,  was  1  foot  mean  low 
tide  (approximately).  Making  a  comparison  for  subsidence  of  top  rock,  we  find  (8.4 
feet — 1  foot  =  7.4  feet)  a  loss  in  height  of  7.4  feet,  or  (7.4-?- 10.4 =.712)  about  71  per 
cent,  of  original  elevation. 


■     4 
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BORING  NO.  7. 


^  This  boring  was  made  October  16  and  17,  and  was  located  10,068^  feet  from  outer 
end  and  8i  feet  north  of  axis  of  Jetty,  where  its  base  is  90  feet,  and  three  courses  of 
mattresses  were  laid. 

^         It  passed  through  foundation  and  third  courses  only,  the  former  of  which  was  easily 

i      traceable.    From  note-book  the  following  is  taken : 

Feet 

Depth  on  rock 5.4  at  mean  low  tide» 

Depth  on  foundation  rock 6. 6  at  mean  low  tide. 

Depth  on  foundation  brush 7.2  at  mean  low  tide* 

Depth  to  sand  and  shell  covering 7.1  at  mean  low  tide. 

Depth  to  sand  bottom  or  bottom  of  lower  mattress 8     at  mean  low  tide. 

Oysters,  dead  and  alive,  some  coral  and  yellowish  discolorations  covered  the  rock 
removed  from  top  of  Jetty ;  all  rock  below  top  of  sand  filling  discolored  black.  More 
perforated  sandstone  was  found  here. 

Upper  layer  brush  was  thin,  honeycombed  and  weak,  but  that  in  foundation  was 
strong,  tough,  and  well  preserved.  The  teredo  had  commenced  but  abandoned  its 
work. 

Cane  was  found  at  top  of  foundation-mattress  untouched  by  worm,  but  soft  and 
weak. 

Reaching  the  bottom  of  Jetty,  probing  to  a  depth  of  9.2  feet,  mean  low  tide,  proved 
that  nothing  but  sand  was  below. 

Referring  to  the  records  it  is  found^that  foundation-mattress  through  which  this^ 
T>oring  passed  was  placed  June  1,  1881,  in  a  depth  of  8.3  feet  mean  low  tide  (with  the 
tide  record  of  that  day  questioned  as  being  in  error) ;  a  comparison  of  the  depths  on 
Band  bottom  is  not  satisfactory,  as  it  shows  a  less  depth  now  thau  in  1881,  which,  ua 
doubt,  is  attributable  to  the  dubious  tide  record.  The  upper  mattress  at  this  point 
-was  placed  July  23,  lb81,  but  the  depths  upon  its  top  is  not  given,  so  no  comparison 
for  subsidence  of  top  of  Jetty  can  be  given  either  at  this  point  or  near  it. 

BORING  NO.  8. 

This  consumed  0<?tober  24,  27,  and  29,  and  was  located  9|  feet  north  of  axis  and 
698i  feet  from  outer  end  of  Jetly,  where  its  base  is  120  feet,  and  four  courses  of  mat- 
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Examinatious  were  made  to  determine  positiooBof  south  mattresses  at  sections  Nos. 
If  3,  and  4,  and  are  reported  upon  in  borings  Nos.  3^  4,  and  5.  The  following  indi- 
cates the  position  of  the  south  mattress  at  section  No.  5,  and  gives  results  of  a  further 
investigation  at  section  No.  1.  The  mattress  at  former  place  was  found  covered  with 
sand,  aud,  probing  with  force-pump  nozzle  attached  to  a  sounding  pole,  I  found— > 

On  section  line,  27  feet  south  of  axis :  Depth  mean  low  tide  14  feet,  hard  sand ;  17.7 
feet,  rock. 

On  section  line,  32  feet  south  of  axis:  Depth  mean  low  tide  14|  feet,  hard  sand; 
17.5  leet,  rock. 

Ou  section  line,  40  feet  south  of  axis:  Depth  mean  low  tide  15.2  feet,  soft  sand; 
17.5  feet,  rock. 

Comparing  tbis  with  the  position  of  mattress  when  placed  (see  section  No.  5,  Rip- 
ley's) it  is  evident  that  a  settlement  of  about  10^  feet  and  a  sand  filling  of  from  2  t^i 
i  feet  has  taken  place. 

At  section  No.  1  rock  could  not  be  felt  beyond  a  point  34  feet  south  of  axis  of  Jetty, 
and  probing  into  sand  failed  to  find  either  brush  or  rock  of  south  mattress  here.  At 
this  point  I  had — 

On  section  line,  40  feet  south  of  axis :  Depth  mean  low  tide  16.6  feet,  sand ;  no  rock 
•or  brush  21  feet. 

On  section  line,  36  feet  south  of  axis:  Depth  mean  low  tide  15.9  feet,  sand ;  no  rock 
or  brush  21  feet ;  which  shows  that  this  mattress  must  either  have  settled  a  great  deal 
or  been  carried  away. 

The  following  is  a  r^umd  of  contents  of  rejtorts  upon  borings  on  or  near  axis  of 
Jetty : 
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.6-        .4^ 
.  2-*-4=s.  05  foot. 

28.85-1-5= 

&77feet 

4^85-1.5 

=9. 87  feet.... 

3. 060+5= 
.  612  per  <^nt. 

It  will  be  seen  from  above  table  that  four  borings  give  us  an  average  settlement  bod- 
tdly  of  .05  of  a  foot,  Ave  give  a  mean  subsidence  of  top  of  5.77  feet  of  work  of  aver- 
age height  of  9.37  feet,  or  an  average  loss  of  .612  per  centum  of  original  height  of  work 
at  points  of  boring. 

At  borings  Nos.  1,  8,  and  9  the  upper  work  is  known  to  have  been  damaged,  but 
only  at  No.  1  was  more  rock  than  usual  noticed  upon  top  of  Jetty.  At  point  of  greatest 
loss,  boring  No.  6,  one  year  and  a  half  elapsed  between  the  placing  of  second  and  third 
and  fourth  course  work,  which  may  account  for  loss  above  the  average. 

Tbesand  and  shell  only  partly  filled  the  work,  but  the  condition  of  the  brush  above 
jind  below  its  top  proves  beyond  doubt  that  where  covered  it  will  be  well  preserved 
and  safe  from  attacks  of  teredo.  It  was  noticed  that  to  a  great  deal  of  this  sand  and 
shell  filling  was  added  the  shell  left  in  wood  by  teredo,  proving,  I  think,  a  considerable 
destruction  of  upper  uncovered  work.  The  loss  in  height  of  Jetty  shown  by  these  bor- 
ings is  greater  than  the  actual  loss,  as  it  was  found  that  the  greater  part  of  upper 
rock  had  been  driven  north  of  its  axis,  as  shown  by  Mr.  Ripley.  In  the  lower  and 
sound  work  it  was  not  difiicult  to  trace  the  courses  laid,  but  near  the  top  of  Jetty  it  was 
impossible  to  do  so,  and  consequently  some  reliance  had  to  be  placed  upon  statements 
of  diver. 

In  the  accompanying  diagram  all  the  borings  are  shown,  the  layers  of  work  as 
placed  and  as  found  by  me  being  placed  side  by  side  for  comparison.  Boring  No.  1 
viras  not  entirely  satisfactory  for  some  inexplicable  reason,  but  leaving  that  aside  all 
the  foundation  brush  on  or  near  axis  is  perfectly  preserved  and  sound,  and  in  many 
^^ases  the  second  course  also. 

The  percentage  of  loss  in  height  due  to  teredo  cannot  be  given,  as  it  is  not  possible 
from  this  examination  to  separate  the  subsidence  due  to  dt^truction  of  brush  from 
that  due  to  compression.  >ior  can  the  exact  compression  be  determined,  owing  to 
likelihood  of  missing  rock  upon  foundation  mattress  aud  tbe  variation  of  dex)ths 
taken  upon  the  uneven  surface  of  stone ;  hence  the  apparent  lack  of  reliable  data. 

Although  pi'actically  no  settlement  has  taken  place  along  jetty  axis,  it  may  be  seen, 
by  relereuce  to  borings  Nos.  3, 4,  and  5  on  diagram,  th.it  cousiierable  has  taken  place 
cipon  its  edges. 
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»i:^  the  United  States  forever  all  the  franchises  and  any  and  all  right  to 
iKf  coUect  or  impose  tolls  or  charges  from  any  part  of  said  ship-channel  or 
ul  BnfEalo  Bayou. 

The  views  suggested  in  letter  of  August  7, 1884,  OflBce  of  the  Chief  of 
Engineers,  viz,  to  call  upon  the  stockholders  of  the  Buffalo  Bayou 
Ship-Channel  Company  for  their  consent  to  the  surrender  and  transfer 
es  of  their  charter,  &c.,  to  the  United  States,  were  complied  with  by  letter 
J=  from  this  office  August  13, 1884.  On  the  14th  of  October,  1884,  Mr. 
Gave,  the  president  of  the  company,  in  reply,  stated  that  the  matter 
was  having  full  consideration.  Since  then  nothing  has  been  heard  of 
the  matter,  and,  in  so  far  as  this  office  is  concerned,  the  subject  remains 
in  abeyance. 

FBOBABLE  OPERATIONS  OF  THE  YEAR  ENDING  JUNE  30,  1887. 

The  action  of  Congress  upon  this  work  in  the  pending  river  and  har- 
bor bill  will  decide  active  or  inactive  operations  for  the  year. 

The  work  is  in  the  collection  district  of  Galveston.    The  light-honses  on  or  near  the 
line  of  work  are  at  Bolivar  Point,  at  Fort  Point,  at  Half  Moon  Shoal,  at  Red  Fish  Bar» 

COMMERCIAL  STATISTICS. 

The  commercial  statistics  are  to  be  found  with  the  report  of  the  im- 
provemerft  of  Buffalo  Bayou,  Texas. 

Money  statement 

July  1,  1885,  amount  available ♦ISQ.STO  50 

July  1, 1886,  amount  available 159,870  50 


;  in 
ir 
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S3. 

T;  IMPROVEMENT  OF  TRINITY  RIVER,  TEXAS. 


Estimate  of  1880,  dredging  bar  and  removing^snags  above  and  below  Liberty, 

and  dredging  bar  at  the  mouth  of  Middle  Pass $36,541 

Appropriated  188J-1866 *'22,00O 

Balance  of  estimate 14,541 

ORIGINAL  CONDITION  OP  THE  LOOALIITY. 

In  1879  the  river  above  Liberty,  the  head  of  tide  water,  41  miles  from 
its  mouth,  was  a  saccession  of  rock  and  gravel  shoals,  with  deep  pools^ 
"between,  very  tortuous,  and  obstructed  by  water-logged  snags,  which 
-were  not  carried  off  during  high  stages  of  river.  Below  Liberty  the 
character  of  the  river  was  entirely  different.  Between  Liberty  and 
Moss  Bluff  it  varied  in  width  from  200  to  275  feet  and  in  depth  from  5 
to  30  feet,  with  the  exception  of  a  bar,  with  2  feet  water  over  it,  4 J  miles 
below  Liberty.  From  Moss  Bluff  to  the  mouth  of  the  river  it  opened 
out  to  500  feet  in  width  and  a  depth  of  from  10  to  45  feet,  free  from  any 
obstruction.  It  flowed  into  Galveston  Bay  through  four  principal  chan- 
nels and  a  number  of  small  bayous.  About  4J  feet  could  be  carried 
across  the  bar  at  the  mouth  of  tlie  river  in  the  best  natural  channel. 

•Appropriated  I87d,  1879,  $12,500,  making  a  total  of  f 34, 500  appropriated  lb7B-1886. 
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PROJECT  FOR  IMPROVEMENT. 

The  estimate  of  1871-'73  was  $46,000  for  pile  breakwater,  dredging, 
removing  snags,  &c.,  to  secure  a  channel  for  navigation  of  5  feet  draught 
from  the  mouth  up  to  Liberty. 

OPERATIONS  FROM  1880  TO  JUNE  30,  1885. 

1.  Contracts  tcith  Seth  N.  Kimble^  of  June  10  and  November  14,  1879.— 
Forty-seven  thousand  three  hundred  cubic  yards  of  material  were  re- 
moved from  the  entrance  bar,  leaving  a  dredged  channel  of  not  less 
than  5^  feet  depth,  averaging  110  feet  width,  and  in  length  across  the 
bar  4,800  feet.    Work  done  in  June  and  July,  1880. 

2.  Contract  with  O.  X.  Longj  of  July  25, 1881. — Two  thoasand  niw 
hundred  cubic  yards  of  sand  were  removed  in  making  a  cat  85  feet  wide 
and  7  feet  deep  through  a  bar  located  about  4  miles  below  Liiberty ;  also. 
33  snags  and  25  overhanging  trees  were  removed  and  the  river  cleared  of 
other  obstructions  for  that  portion  between  its  mouth  and  Liberty. 
Work  done  in  April,  1882. 

3.  Contra^ct  with  John  J.  Atkinsbn^  of  October  15,  1884. — A  sheet-pile 
revetment  was  built  across  the  bar  at  the  mouth  of  Middle  Pass  and  a 
channel  dredged  alongside  of  it.  The  length  of  revetment  was  2,775 
feet,  its  top  in  a  plane  4^  feet  above  the  surface  of  mean  low  tide.    The 

'^1  dredging  amounted  to  23,275  cubic  yards,  the  material  bein^  satisfac 

torily  disposed  of  behind  the  revetment  and  in  other  suitable  places. 
Work  was  done  between  November,  1884,  and  April,  1885. 

The  amount  expended  upon  these  improvements,  including  superin- 
tendence and  contingencies  of  office,  was  $33,993.50,  and  resulted  in 
temporarily  opening  the  river  to  navigation  so  as  to  admit  vessels  of  6 
feet  draught. 

No  funds  were  available,  and  work  of  improvement  did  not  continoe 
through  any  part  of  the  last  fiscal  year.  The  condition  of  the  improve- 
ment at  the  end  of  the  year  (June  30, 1886)  was  about  the  same  as  re- 
ported last  year,  with  the  exception  that  the  revetment  received  some 
damage  along  the  upper  wing  where  open  to  scour  and  heavy  seas. 
No  complaint  is  made  of  want  of  depth  of  water  in  channel,  and  to  all 
appearances  the  demands  of  commerce  and  navigation,  for  a  while  at 
least^  have  been  satisfied. 


I 
• 
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PROBABLE  OPERATIONS  OF  THE  YEAR  ENDINO  JUNE  30,  1887. 

There  being  no  adequate  funds  available,  no  work  is  possible  during 
the  year. 

The  balance  of  the  estimate  of  1880,  $14,541,  could  be  profitably  ex- 
pended in  the  fiscal  year  ending  June  30, 1888,  in  continuing  work  of 
improvement  originall3'  intended. 

There  exists  no  basis  for  estimating  the  length  of  time  the  cuts  made 
through  the  bar  at  the  mouth  and  the  bar  at  Liberty  will  remain  open 
for  navigation,  or  of  the  cost  of  maintaining  the  river  from  its  moutb 
to  Liberty  in  a  navigable  condition. 

The  work  is  located  in  the  collection  district  of  Galveston.     Nearest   li^ht'liouse 
Red  Fish  Bar,  Galveston  Bay. 

COIVOIERCIAL  STATISTICS.  ' 

Commerce  is  small,  and  consists  of  cord- wood  and  charcoal  and  some 

«aw-logs  and  timber.    One  or  two  small  mills  are  located  on  the  river,     i 

1 
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Marey  statement^ 

July  1, 1885,  amonnt  available |506  60 

July  ly  1686y  amount  expended  during  fiscal  year,  esclnsive  of  liabilities 

outstanding  July  1, 1885 194  85 

July  1,  1886,  amount  available 311  6& 

r  Amount  (estimated)  required  for  completion  of  existing  project 14, 451  OO 

I  Amount  that  can  beproiitably  expended  in  fiscal  year  ending  June 30, 1888    14, 451  06 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(^     harbor  acts  of  1866  and  1867. 


S4. 

IMPROVEMENT  OF  BUFFALO  BAYOU,  TEXAS. 

Satimate  of  1880,  for  channel  100  feet  wide  and  12  feet  deep,  between 

Simm's  and  White  Oak. bayous 4.  $385,299  7& 

Appropriated,  1881-'86 100,000  00 

Balance  of  estimate 285,299  75 

ORIGINAL  CONDITION  OP  LOCALITY. 

The  bayou,  a  tide-water  stream  emptying  into  the  San  Jacinto  Elver 
'  at  Lynchbarg,  about  25  miles  from  Houston,  was,  in  1880,  only  navi- 
'  gable  for  vessels  of  6  feet  draught  below  Houston.  For  3  or  4  miles 
below  White  Oak  Bayou  the  banks  ranged  from  20  to  45  feet  in  height, 
and  at  points  were  very  bluff,  with  a  tendency  to  caving  during  high 
water.  The  narrowness  and  tortuousness  of  the  bayou  for  this  distance, 
with  its  sharp  bends,  were  the  most  serious  obstructions  to  its  naviga- 
tion. 

PEOJECT  FOE  IMPEOVEMENT. 

To  increase  the  navigable  capacity  of  the  stream  it  was  proposed  to 

do  dredging  and  snagging  and  to  remove  overhanging  trees,  &o.,  the< 

;  estimate  for  a  channel  100  feet  wide  and  12  feet  deep  between  Houston 

and  Olinton  embracing  the  following :  1,313,130  cubic  yards  of  dredg- 

ing,  7,900  linear  feet  of  sheet-piling,  and  11.2  miles  overhanging  trees. 

Twenty-five  thousand  dollars  were  appropriated  March  3, 1881,  and 
made  applicable  'Ho  secure  a  channel  of  100  feet" 

OPEBATIONS  FEOM  1882  TO  JUNE  30,  1885. 

1.  Contract  with  O.  L.  Long,  of  September  1, 1881. — Overhanging  trees 
removed  fbr  a  distance  of  11.2  miles  of  bank  5  98,910  cubic  yards  of  ma- 
terial removed  from  bed  of  the  stream. 

2.  Contract  with  John  J.  AtkinsoHj  of  November  11,  1882. — Overhang- 
ing trees,  underbrush,  &c.,  were  removed  from  1,247,810  square  feet  of 
bank ;  153,708  cubic  yards  of  material,  and  i;350  logs  and  stumps  were 
removed  from,  shoal  and  narrow  places  on  the  bayou. 

3.  Contract  with  Rittenhouse  Moore,  of  September  12,  1884  (not  com- 
pleted June  30, 1885). — Seventy-eight  thousand  six  hundred  cubic  yards 
of  material  removed  from  shoal  and  narrow  places  in  the  bayou,  and 
277  stumps,  logs,  &c.,  extracted  from  the  bed  of  the  stream. 

The  amount  expended  in  carrying  on  this  work  was  $95,522.13,  ^hich. 
resulted  in  developing  an  improved  channel  along  the  bayou  to  an  ex<- 
tent  much  appreciated  by  the  commerce  thereon. 
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In  the  early  i>art  of  Aagust  5Ir.  RitteDhoase  Moore  conip 
-cootract;  the  work  during  July  and  Aagnst  addiDg  to  his 
operatione  the  removal  of  13,500  cubic  yards  of  eartli,  &c.,  ant 
traction  of  26  stumps  aud  togs.  The  contract  was  8atisfact( 
formed.  It  covered  in  the  aggregate  92,100  cnbic  yards  of  d 
and  the  removal  of  303  logs  aud  stumps,  and  thereby  impn 
-channel  tor  navigation  to  that  extent. 

Cost  of  this  work  (paid  contractor).  922,001.10. 

Theobject  of  this  contract  was  to  do  such  dredging  and  sna, 
the  limited  fiinda  available  would  warrant,  with  the  expect 
reaching  the  condition  of  a  complete  and  permanent  improvem< 
time  in  the  future,  and  after  a  enfBcienb  amount  of  moDey  sha 
propriated  and  expended. 

The  work  accomplished  from  1882  to  1886  is  such  as  confirm 
lief  that  the  improved  channel  of  100  feet  by  12  feet  can  be  obi 
a  reasonable  time  and  at  a  reasonable  cost  if  funds  be  granted  £ 
to  time  sufficient  for  steady  progress  toward  the  object  aimed  i 

FEOBABX.E  OFEBATIONB  OF  THE  TEAR  EAIIING   JUNB  30, 

The  work  f  if  any )  wilt  follow  that  already  done.  The  bulk  o 
ble  funds  will  be  expended  in  dredging  at  certain  points  where 
rowness  of  the  channel  requires  relief — especially  of  the  beadt 
fore  partially  worked  over.  An  estimate  of  the  year's  work  wi 
$25,000=80,000  cubic  yards  of  dredging  and  theremoval  of  500 

During  the  fiscal  year  ending  June  30, 1883,  there  coui'd  be  pj 
expended  $100,000  (the annual  estimate)  in  continuing  work  of  i 
ment  by  dredging,  snagging,  &c.,  in  conformity  with  original  p 

The  work  is  in  the  collection  district  of  Galveston,  and  the 
light-bonses  are  those  in  Galveston  Bay  and  at  the  entrance  to 
ton  Harbor,  Teias. 

Money  ilatement. 

July  1,  1885,  amoDDt  avs'lulile 

July  1,  lbS6,  amoDDt  eipi^uded  duriDg  fiscal  year,  exolaaive  of  liabilitie* 

ontBtanding  Jnly  1,  1385 

Jnly  J,  1886,  amount  available 

Amount  appropriat«d  bj  aoC  approved  Aaguat  6,  1886 ... 

Amount  available  for  flaeal  yeat  ending  Jane  30,  IBST 

Amount  (estimated)  required  for  completion  of  ezlBting  projeot.... 3 

Amount  cbat  can  be  profitably  expended  In  fiaoal  year  ending  Jqq«  30, 1806  I 
Snbmitt«d  In  oomplance  with  requirements  of  Motion  ST  of  river  and 
harbor  acte  of  1866  and  1867. 


COMHXRCIAL  STATISTICS. 

OrricB  OF  THK  Houston  Dirkct  Navioation  Compai 
f  mulMt,  Jalf  1 
Statement  of  n^ight  carried  by  Hooston  Direct  Navigktion  Compuir  for 
«ndiug  May  31,  1836 : 

Cotton,  197,518  bales 9 

Uerebatdiae 

Railroad  Iron •-..  ....T"     1! 


iki)j"^ 
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Lumber 1,025,772 

Oil 1,021,864 

Vote 9,105,600 

Oaa^pipe 631,680 

CJotton-eeed  cake 31,185,280 

Total 159,780,450 

L.  Meogrt, 
•  Secretary, 


4.' 


Ss. 

IMPROVEMENT  OF  THE  MOUTH  OF  BRAZOS  RIVER,  TEXAS. 

Estimate  for  jetties,  1880 $522,890  44 

Appropriated,  1880-^86 140,000  00 

Balance  of  estimate 382,890  44 

ORIGINAL  CONDITION  OP  THE  LOCALITY. 

The  river  debouches  into  the  Gulf  of  Mexico  throagh  a  single  natural 
outlet  and  preserves  a  nearly  uniform  width  and  depth  from  the  coast 
for  several  miles  upstream,  the  width  averaging  firom  500  to  600  feet, 
the  depth  from  15  to  18  feet.  The  bed  of  the  river  is  fK>ft  mud ;  the 
banks,  except  at  a  few  points,  being  above  overflow.  A  bar  had  formed 
at  the  mouth  of  sand  drifted  along  the  shore  and  driven  in  by  the  sea. 

The  crest  of  the  bar  was  about  three-eighths  of  a  mile  from  the  shore- 
line, and  the  channel  across  afforded  a  variable  depth  of  water  for 
navigation  of,  at  times,  not  over  8  feet  (in  October,  1874  only  2^  to  3 
feet),  being  subjected  to  changes  due  to  winds,  tide,  and  stages  of  water 
in  riv«r. 

PROJECT  FOR  IMPROVEMENT  OP  THE  BAR-CHANNEL. 

The  project  was  originally  adopted  in  1880,  and  looked  to  the  ameli- 
oration of  the  channel  over  the  bar  by  the  use  of  jetties,  the  positions 
of  the  jetties  to  be  determined  by  the  local  engineer  upon  the  general 
principle  that  they  should  be  parallel,  or  nearly  so,  that  they  should 
terminate  in  18  or  20  feet  water,  and  that  their  position  be  so  chosen  as 
to  fix  the  channel  in  its  natural  direction.  Approximate  length  of  north 
jetty,  3,600  feet;  of  south  jetty,  4,350  feet.    Estimated  cost,  $522,890.44. 

OPERATIONS  FROM  1880  TO  JUNE    30,  1885. 


North  jetty, — ^This  work  was  built  out  from  shore  a  total  length  of 
2,433  feet,  the  inner  portion  for  some  600  feet  near  shore-line  being 
raised  above  the  plane  of  high  water,  the  outer  portion  being  sub- 
merged an  average  of  4  feet  below  level  of  mean  low  tide. 

South  ^6%.— This  work  was  extended  700  feet,  a  foundation  course 
i)  of  mattresses  commencing  at  .a  point  2,000  feet  distant  from  shore  run- 
-'  ning  on  a  curve  to  the  eastward,  leaving  the  distance  between  the  jet- 
^  ties  720  feet. 

The  jetties  were  constructed  of  brush  mattresses  andconcrete  ballast, 

$139,654.47  having  been  expended  in  the  operation.    The  result  of  this 

^  expenditure  has  caused  the  channel  to  be  improved  both  in  direction 
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and  deptli,  and  in  every  way  sufficieat  for  tlie  coasting  trade  havii 
lation  with  the  iK>rt. 
1^0  fniids  were  available  for  the  past  Qscal  year,  and  no  work  was 

PROBABLE  OPERATIONS  OP  THE  TEAR  ENDING-   JUNE  30,  I8t 

Eighteen  thousand  seven  hundred  and  fifty  dollars  will  enab 
placing  of  ahout  5,000  cabic  yards  of  material  in  the  work.  To  cod 
work  in  running  ont  top  course  of  north  jetty  and  making  minor  n 
to  old  work  it  is  estimated  that  1,750  tons  of  concrete  and  5,500 
yards  of  brush-work  may  be  placed,  whii;h  will  in  a  measure  an| 
jetty  proportions  and  tend  to  keep  the  improvement  from  deterion 

Daring  the  fiscal  year  ending  Jane  30, 1888,  there  could  be  prof 
expended  tlOO,000  (the  annnal  estimate)  in  contiaolni:  jetty  cod: 
tion  In  accordance  with  the  adopted  plan. 


No  reliablB  etatiitica  cao  be  ftimiehed.    Tbe  commeTce  of  this  river  tbat  pa 
ftnd  from  the  Oulf  i*  inalgnifiMDl. 

Moneg  statement. 

Jnly  1,1885,  amount  available 

JdI;  L,  I38G,  amoaut  expended  daring  ftacal  year,  exolnsive  of  liabilitiM 
oatatandiug  Jnlj  1, 1E85 

Jnlyl,  1886,  amonntsTBilable 

Amonnt  appropriated  by  act  approved  Angoat  5, 1886 IP,' 

Amonnt  available  for  fiscal  year  ending  Jane  30, 18S7 .     ig,! 

AmoQDt  (eetimsted)  reooired  far  completion  of  existing  project... 364,1 

AmoonttiiatoaQ  beprontablf  expendedin fiscal  yearendedJatieSO,  1868  100,1 
Submitted  In  compliance  with  reqairements  of  section  S  of  river  ftnd 
harbor  acta  of  1866  and  IB6T. 


S  6. 

IMPROVEMENT  OF  PASS  CAVALLO,  INLET  TO  MATAGORDA  BAT,  TI 

$1,0! 


Balance  of  estimate.. 


ORIGINAI.  CONDITIOK  OP  THE  LOCALITY. 

The  pass  forms  the  connection  between  the  Galf  of  Mexico  a 
large  inland  basin  (approximate  area  520  sqnare  miles),  compr 
Matagorda  Bay,  Espiritn  Santo  Bay,  San  Antonio  Bay,  and  nam< 
small  bays  further  inland  and  conpecting  with  these.  Its  history, 
that  of  other  entrances  on  this  coast,  showed  a  steady  deterioratiot 
harborand  a  constant  shifting  of  the  channel  to  the  south  and  west, 
bar,  composed  of  loflse  shifting  sand  and  fully  exposed  to  the  actii 
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storms,  permitted  entrance  of  vessels  drawing  not  more  than  8  feet,  the 
ever- varying  channel  having  a  depth  of  from  7  to  9  feet. 

PROJECT  FOR  IMPROVEMENT. 

To  extend  one  jetty  from  the  head  of  Matagorda  Island,  in  a  sonth- 

easterf^  direction,  and  constrnct  groins  for  shore  protection  whenever 

necessary,  jetty  and  groins  to  be  of  brash-mattress  work,  ballasted  with 

concrete  and  stone.    Object  of  work,  to  obtain  a  l2.foot  channel  acrosa 

-    the  bar.    Estimated  cost,  i|l,039,280. 


.V 


K 


OPERATIONS  FROM  1880  TO  JUNE  30,  1885. 


'  South  jetty. — This  structure,  on  the  30th  of  Jane,  1885.  had  in  its*- 
S  foandation  and  superposed  courses  48,934.53  cubic  yards  or  brush  mat- 
tresses and  concrete  and  stone  ballast,  the  total  length  of  which  ap- 
s5  proximated  -5,253  feet.  About  1,400  feet  of  the  shore  end  was  raised 
above  mean  low  tide,  the  remaining  3,853  feet  of  jetty  being  submerged. 
The  work  followed  that  outlined  in  approved  i)roject.  Amount  ex- 
pended upon  this  work  to  June  30, 1885,  was,  including  superintend- 
ence and  contingencies,  $267,816.95,  and  resulted  in  giving  the  chan- 
nel permanency  in  position,  together  with  a  decided  improvement  in 
depth  across  the  bar  in  a  direction  suitable  for  navigation. 

PROGRESS  MADE  DURING  THE  YEAR  ENDING  JUNE  30,  1886. 

~[  An  extension  of  time  for  completing  the  contract  of  September  6, 
1884,  with  A.  M.  Shannon  &  Co.,  had  been  granted  by  the  Chief  of 

-    Engineers  to  September  30, 1885.    By  the  28th  of  July  the  contractors 

-^  had  completed  their  work,  having  added  to  jetty  4,027,636  cubic  yards 
of  brush  mattress  work  and  1,131.5  tons  of  stone  ballast.    The  work 

"  \  was  satisfactorily  performed.    It  consisted  in  placing  an  aggregate  of 
.  14,566,616  cubic  yards  of  brush  and  stone  in  the  jetty  at  a  total  cost 

— '  of  $47,851.97  (paid  contractors),  or  $3.28J  per  cubic  yard. 

^  The  object  of  this  work  looked  to  giving  the  south  jetty  (the  only 
work)  larger  proportion,  with  a  view  to  throwing  a  more  concentrated 
outward  current  upon  a  limited  extent  of  bar  to  develop  a  deeper  chan- 
nel thereon,  and  incidentally,  by  further  work  as  appropriations  are 
made  available,  slowly  approach  the  consummation  of  the  desired  im- 
provement. 

For  the  reason  that  the  funds  remaining  in  hand,  after  the  comple- 

S  tion  of  A.  M.  Shannon  &  Co.'s  contract,  July  28,  were  the  residue  ap- 
plicable to  superintendence  and  contingencies  of  office,  no  work  was 

^'  done  the  rest  of  the  year. 

^         PROBABLE   OPERATIONS  OF  THE  YEAR  ENDING  JUNE  30,   1887. 

The  present  jetty  work,  although  incomplete  in  lengh  and  height 

for  permanent  improvement,  strengthens  the  expectation  of  a  thorough 

cr  improvement  when  the  jetty  reaches  proportions  necessary  to  that  end. 

:^  Fifty  thousand  dollars  will  cover  the  cost  of  15,000  yards  of  brush  and 

3  stone  work  in  the  jetty ;  successive  layers  to  raise  the  work  to  a  higher 

:?^  plane.    An  examination  prior  to  rendering  project  for  continuing  this 

r^  improvement  will  be  made,  so  that  the  money  may  be  expended  in  the 

~-^  most  profitable  manner  upon  a  basis  conformi-ug  in  a  measure  with  the 

.    funds  granted  by  Congress  for  this  work. 

84  E 
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about  three-fourths  of  a  mile  from  shore.  Across  the  bar  during  the 
yearvpreceding  the  commencement  of  the  work  of  improvement  the  best 
water  available  for  navigation  was  5  to  5^  feet,  and  this  in  a  channel 
constantly  changing  its  position.  In  the  interior  channels  the  depth 
afforded  for  navigation  up  to  Bockport  and  Corpus  Christi  was  about 
8  feet. 

PROJECT  FOR  IMPROVEMENT. 

To  extend  jetties  from  the  south  end  of  Saint  Joseph's  Island  and  the 
north  end  of  Mustang  Island,  contracting  the  width  of  water-way  out 
to  a  sufficient  distance  to  afford  a  draught  of  12  feet  at  mean  low  tide  over 
the  bar,  and  to  construct  groins,  in  conjunction  with  a  beach  flooring  of 
mattresses,  for  the  protection  of  the  head  of  Mustang  Island  up  to  and 
beyond  Turtle  Cove,  and  to  plant  trees  upon  Saint  Joseph's  Island  for 
its  protection  against  abrasion  by  winds. 

Estimated  cost  of  jetties,  groins,  &c.,  $759,185. 

In  the  matter  of  improving  the  interior  channels  for  navigation  from 
Aransas  Pass  up  to  Kockport  and  Corpus  Ghristi,  the  discussion  of  the 
problem  was  left  to  wait  upon  the  protection  of  the  islands  from  abra- 
sion and  upon  the  success  of  the  attempt  to  increase  the  depth  over  the 
bar  to  12  feet. 

(Estimated  cost,  Major  Howell,  1879,  $141,537.75.) 

OPERATIONS  PROM  1880  TO  JUNE  30,  1885. 

1.  Protecting  head  of  Mustang  Island  up  to  and  beyond  Turtle  Cove. — 
This  was  effected  by  the  construction  of  seven  groin-jetties,  built  on  the 
west  side  of  the  pass,  with  a  breakwater  and  revetment  along  the  chan- 
nel-face of  Mustang  Island. 

2.  Frotecting  channel  from  drifting  sand. — This  by  means  of  a  number 
of  sand  fences  built  on  Saint  Joseph's  and  Mustang  Island. 

3.  Sustaining  outward  current  for  effective  worh  in  bar-cliannel. — This 
was  being  accomplished  by  the  construction  of  a  jetty  on  the  south  side 
of  the  channel,  running  from  Mustang  Island  into  the  Gulf  in  an  east- 
erly direction.  The  total  length  of  this  jetty  was  5,500  feet,  of  which 
1,600  feet  was  shore- work  and  4,000  feet  jetiy- work  proper.  From  ex- 
treme inshore  end  the  work  was  raised  above  overflow  by  ordinary  high 
tides  for  a  distance  seaward  of  3,300  feet,  the  outer  2,200  feet  being  sub- 
merged 3  to  14  feet  below  mean  low-water  level,  or  7  feet  on  an  average. 

The  groins,  breakwater,  revetment,  and  jetty  were  constructed  of 
brush  mattresses  and  stone  ballast  The  high  portion  of  jetty — inshore 
superstructure — was  obtained  mainly  by  a  pile  system  and  stone  top- 
ping, and  was  merely  intended  as  a  temporary  structure  to  catch  and 
hold  the  drift^sand  until  such  time  as  the  money  in  hand  would  warrant 
the  making  of  such  structure  more  substantial.  The  amount  expended, 
including  contingencies  and  superintendence,  to  June  30,  1885,  was 
$383,025.82,  of  which  amount  $9,938.93  was  subscribed  by  private  par- 
ties. The  resulting  effect  of  this  expenditure  was  the  securing  of  the 
head  of  Mustang  Island  and  the  developing  of  a  good  straight  channel 
across  the  bar,  carryipg  a  depth  of  11  feet  at  mean  low  tide. 

PROGEESS  MADE  DURING  THE  YEAR  ENDING  JUNE  30,  1886. 

The  only  available  funds  in  hand  July  1,  18S5,  were  those  left  from 
the  appropriation  of  July  5, 1884,  amounting  to  $6,913.11.  This  sum 
was  held  in  reserve  to  be  applied  to  the  preservation  of  the  work  by 
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eapiilyine  deficiencies  and  loBses  Tibich  mijgbt  occur  from  timi 
through  ?he  action  of  tbo  sea,  and  in  making  any  iieeded  repj 
also  for  contingencies  of  office  and  care  of  plant. 

In  the  latter  part  of  August  it  was  discovered  that  certain 
the  outer  cud  of  the  fluislied  worli  had  become  weakened  by  tb 
of  the  teredo.  It  was  coDsidered  advisable  to  replace  the  weak 
sound  ones  (sriuare  timber  charred  and  tarred]  and  to  furthe 
the  work  by  additional  stone.  Preparation  was  made,  work  aa 
by  hired  labor  and  open  parchase,  and  work  of  repair  commei 
last  week  in  the  month,  and  was  continued  until  tbo  IGtb  of  Sej 
at  which  time  the  outer  end  of  the  superstructured  work  was  W' 
headed  and  secured  against,  as  it  was  thought  then,  even  a  m 
ordinary  storm.  It  was  expected  that  this  work  of  repair  wo 
tinue  until  all  the  weakened  piles  foand  further  inward  would  be : 
by  sound  ones;  but  on  the  17th,  and  dnriug  the  18th  and  10th 
tember  the  severity  of  the  weather  hindered  all  work,  and  v 
worse,  damaged  the  jetty  to  quite  an  extent.  The  following  is  e 
from  the  report  of  Mr.  0.  H.  Butts,  United  States  overseer,  da 
tember  24, 1885,  and  is  given  so  that  a  better  UDderstanding  ol 
circumstances  connected  with  the  damage  and  loss  may  ^te  kuo 

ThB  wind  blew  fresh  from  the  northeast  all  day  on  the  17tb,  getting  u] 
sea.  The  foUowiQg  night  the  niad  and  sea  increased  very  nmcb,  bo  that  oai 
lag  of  the  ISth  the  seas  Trere  breaking  over  the  Jetty  from  end  to  eod.  I  wi 
the  pil&-driTeT,  witli  two  men,  by  uBiog  a  coil  of  ratline  for  a  life-line.  In 
if  anything  more  conld  be  done  tae<^carotbe  pile-driTer  from  being  thrown 
wavfB.  Ac  that  time  the  Jetty,  both  pUe-drivere,  and  everytbinp  seemed  i 
to  stand  any  storm,  thoogh  the  sea  nas  voty  rongh  and  the  wind  blowing 
gale.  All  of  that  day  the  wind  iocreasoi],  the  seas  became  heavier,  aad  the 
but  jnst  before  dark^I  could  see  tho  jetty  nas  undisturbed,  and  tbu  pile-dr 
moved.  All  uigbt  the  wind  blew  furiously,  but  its  greatest  violence  was  t 
till  S  a.  m.  of  tlie  lUlb.  During  this  time  (he  force  of  the  storm  woe  very  k 
liderose  to  a  height  of  4.7  feet  above  meao  low  tide  by  tlio  bouch-mark  ouli 
station. 

On  '.he  morning  of  the  19th  I  discovered  that  tUo  top  course  of  the  jettv  wi 
ried  away.  The  new  piles  that  I  had  Just  driven,  as  well  aa  the  old  onue,'iTei 
off,  and  |iiles,  plank,  and  brush  blown  ashore. 

Before  tbo  storm  the  shore  on  the  south  side  bad  built  out  to  Station  'So.'. 
high  tide.  It  was  almost  as  high  as  the  bruub-work  aa  far  out  aa  Station  i 
woa  covereil  with  dry  drifting  sand.  As  far  out  as  Station  No.  1  the  eaod  wa 
aa  the  t«p  of  tho  plauk,  or  2  feet  higher  than  the  brush-work.  I  had  set  t 
down  closely  to  the  brush,  spiking  all  anew ;  had  stowed  the  Btone  in  the  I 
uerposaible  ;  but  all  was  of  no  avait ;  it  was  carried  away  as  far  back  as  Xl 
[had  for  drawing  over  the  shore  work. 

The  force  of  the  wind  was  so  great  that  a  schooner  with  two  anchqrs  do» 
channel  be  twee  u  here  and  the  ligbt-bo  use  was  driven  away  do  wu  the  flats  in 
west  direction,  between  HostaDg  and  Harbor  Island. 

The  wreck  Mary,  sapposed  to  hedown  to  theclay,  waaBett1ed2}or  3  feet  a 
to  the  north. 

The  loss  in  height  of  jetty  appeared  to  have  no  detrimen  tnl  effe 
the  bar-chanuel.  A  shght  change  in  direction,  causing  the  p 
move  their  range  a  little  to  the  sontliward,  resulted,  the  ileepe: 
nel  for  navigatioc  being  found  very  close  to  the  jetty  iramcliate 
the  storm. 

As  a  barrier  to  the  sweeping  of  vast  quantities  of  sand  into  tl; 
nel  from  Saint  Joseph's  Island,  asmall  force  was  employed,  in  Fc 
in  planting  salt  cedar — two  rows  of  plants,  extending  from  sa; 
to  the  point  of  the  island.  This  was  in  accordance  with  adopt 
approved  project,  and  was  done  then  because  of  it  being  the  se 
tho  year  for  planting  cedars  so  as  to  assure  of  i)roper  growth. 

A  recent  examioatiou  shows  that  the  settlement  of  tbo  jetty,  I 
pression  or  undermining,  or  by  action  of  the  teredo,  has  ceas" 
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that  the  fouDdation  Ib  secure  and  permanent.  From  the  shore-line  of 
mean  low  tide  the  seaward  portion  of  the  work  is  entirely  submerged, 
ranging  from  a  depth  of  1  foot  at  inshore  end  to  3  feet  at  a  point  some 
300  feet  west  of  the  Mary;  the  remaining  outward  extension  being  in 
about  the  same  condition  as  reported  last  year,  viz,  submerged  3  to 
14  feet,  the  average  being  7  feet,  below  mean  low  tide.  The  revetment 
'  and  groins  protecting  the  head  of  Mustang  Island  have  suffered  from 
caving  of  the  bank  supporting  the  work ;  and  the  effect  of  storm- 
waves,  time,  and  other  causes  has  resulted  in  their  deterioration  to  such 
an  extent  as  to  require  somewhat  extensive  repairs.  The  salt  cedars 
planted  in  February  are  growing  finely,  and  already  are  collecting  sand. 
Some  shoaling  has  taken  place  in  the  bar  channel,  the  soundings  made 
showing  that  from  a  point  opposite  the  Mary,  to  a  point  near  the  outer 
end  of  the  jetty,  but  10  feet  of  water  is  available  at  mean  low  tide.  It  is 
believed,  however,  that  the  shoaling  is  but  temporary,  having  been 
caused  by  the  very  prevalent  north  and  northeast  winds  of  the  spring, 
which  invariably  have  a  tendency  to  shoal  this  bar. 

PROBABLE  OPERATIONS  OP  THE  YEAR  ENDING  JUNE  30,  1887. 

Available  funds  will  be  applied  to  the  work  of  rendering  secure  the 
^  bead  of  the  island,  and  continuing  work  to  obtain  the  necessary  con- 
centration desired  to  scour  the  bar  down  to  12  feet,  required  for  naviga- 
tion. 

The  work  will  be  in  accordance  with  approved  i)roject,  and  will  be  in 
continuance  of  that  heretofore  constructed. 

During  t  be  fiscal  year  ending  June  30, 1888,  there  could  be  profitably 
expended  $G00,000,  in  constructing  works  at  the  jiass  and  improving 
the  interior  channels. 

The  work  is  located  in  the  collection  district  of  Corpus  Christi,  and  the  nearest 
.  light-house  in  at  Aransas  Pass. 

Money  statement. 

July  1, 1885,  amount  available $6,913  11 

Jaly  1,  1886,  amount  expended  during  fiscal  year^  exclusive  of  liabilities 

outstanding  July  1, 1885 3,913  21 

July  1,  1886,  amount  available 2,999  90 

Amount  appropriated  by  act  approved  August  5, 18d6 101,250  00 

,  Amount  available  for  fiscal  year  ending  June  30,  1887 104, 249  90 


f  Amount  (estimated)  required  for  completion  of  existing  project 7 19, 472  75 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1888  600, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

BocKPOBT,  Tex.,  July  14,  1886. 

Sib  :  Tour  favor  of  5th  instant,  received,  and  in  response  we  beg  to  hand  you  statd* 
ment  of  the  business  of  this  port,  Fulton  and  Saint  Mary's,  for  the  fiscal  year  ending 
Jane,  1886 : 

Outward  shipments: 

Cattle head..  4,565 

Merchandise barrels..  4,120 

Fish  and  turtle pounds..  308,000 
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rowest  part  of  the  pass,  viz,  1,500  feet;  the  south  jetty  (Brazos  Island 
Jetty)  to  be  3,630  feet  long,  and  the  north  jetty  (Padre  Island  jetty)  to  be 
2,940  feet;  the  direction  of  the  jetties  to  be  in  prolongation  of  the  pass; 
the  estimated  cost  of  the  south  jetty  about  $190,000;  estimated  cost  of 
the  north  jetty  about  $130,000.  In  addition,  to  construct  a  dam  from 
Point  Isabel  to  Brazos  Island,  to  increase  the  depth  of  water  on  the  bar 
and  in  the  channel  to  Point  Isabel,  by  preventing  the  flow  toward  Boca 
Chico;  the  estimated  cost  about  $328,000. 

Approval  was  given  to  so  much  of  the  project  as  covered  the  con- 
struction of  the  south  jetty,  leaving  the  questipn  of  the  north  jetty  and 
of  the  iuner  dam  to  the  future. 

OPERATIONS  FROM  1882  TO  JUNE  30,  1885. 

A  south  jetty,  with  a  total  approximate  length  of  3,500  feet,  was  con- 
stnicted,  in  the  building  of  which  there  were  used  54,096.74  cubic  yards 
of  brush-work  and  brick  ballast. 

The  amount  expended  in  this  work,  including  superintendence  and 
contingencies,  was  $184,148.72,  and  resulted  in  effecting  some  improve- 
ment in  the  bar  channel,  not  strictly  permanent  because  of  the  incom- 
plete condition  of  the  jetty. 

No  funds  were  available  for  operations  during  the  fiscal  year  1885-^86^ 
and  no  work  was  done. 

PROBABLE  OPERATIONS  OP  THE  YEAR  ENDING  JUNE  30,  1887. 

For  certain  reasons  the  subject  of  this  improvement  was  referred  by 
letter  of  December  8, 1885,  Office  of  the  Chief  of  Engineers,  to  the  Board 
of  Engiueers,  with  a  view  to  obtaining  the  opinion  of  the  Board  as  to 
the  probable  cause  of  an  alleged  shoaling  on  the  bar  and  for43ugges- 
tion  of  a  remedy.  There  being  no  funds  sufficient  for  the  purpose  of 
making  an  examination  and  survey  required  by  the  Board,  the  Chief  of 
Engineers,  under  date  of  February  4, 1886,  directed  that  as  soon  as 
funds  became  available  for  the  purpose  a  project,  with  estimate  of  the 
cost  of  the  survey,  be  submitted,  so  that  the  necessary  steps  for  its  com- 
n>encement  be  entered  upon  without  delay. 

It  is  estimated  that  $4,000  will  be  necessary  to  make  the  examination 
and  survey  required.  The  work  of  itoprovement  will  necessarily  await 
the  action  of  the  Board ;  consequently  the  operations  of  the  year  can- 
not here  be  outlined. 

During  the  fiscal  year  ending  June  30, 1888,  there  could  be  profitably 
expended  $200,000  (the  annual  estimate)  in  continuing  work  of  im- 
provement. 

It  is  located  la  the  collection  district  of  Brownsville,  Tex.,  and  the  nearest  light  is 
Brazos  Is^nd  light-beacon. 

Money  statement. 

July  1,  1885,  amonnt  available |85I  28 

July  1,  1886,  amonnt  expended  during  fiscal  year,  exclasive  of  liabiUties 

outstanding  July  1,1885 515  00 

July  1,  1886,  amonnt  available ^36  28 

Amount  appropriated  by  act  approved  August  5,  1886 37, 500  00 

Amonnt  available  for  fiscal  year  ending  June  30, 1887 37, 8:)6  2d 

{Amount  (estimated)  required  for  completion  of  existing  project 455,584  50 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  TO,  1888  200, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


APPENDIX  T. 


IMPROVEMENT  OF  RED  RIVER  AND  OF  CERTAIN  RIVERS  IN  THE  STATES 
OF  LOUISIANA,  MISSISSIPPI,  AND  TENNESSEE  TRIBUTARY  TO  THE  MIS- 
SISSIPPI—WATER-GAUGES ON  THE  MISSISSIPPI  AND  ITS  PRINCIPAL 
TRIBUTARIES. 


REPORT  OF  CAPTAIN  ERIC  BERQLAND,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1 .  Red  River,  Louisiana  and  Arkansas. 

2.  Surrey  of  Bayoa  Pierre,  Loaisiana. 

3.  Cypress  Bayoa,  Texas  and  Louisiana. 

4.  Cane  River,  Loaisiana. 

5.  Loggy  Bayoa,  Lake  Bisteneau  and  the 

Dorcheat,  Louisiana. 

6.  Ouachita  and  Black  rivers,  Arkansas 

and  Louisiana. 

7.  Bayou   Bartholomew,  Louisiana    and 

Arkansas. 

6.  Bayou  Bceuf,  Louisiana. 

9.  Tensas  River  and  Bayou  Macon,  Lou- 
isiana. 


10.  Bayou  D'Arbonne,  Louisiana. 

11.  Yazoo  River,  Mississippi. 

12.  Biff  Sunflower  River,  Mississippi. 

13.  Tchula  Lake,  Mississippi. 

14.  Tallahatcbee  River,  Mississippi. 

15.  Yallabusha  River,  Mississippi. 

16.  Steele's  Bayou,  Mississippi. 

17.  Big  Black  River,  Mississippi. 

18.  Big  Hatchee  River,  Tennessee. 

19.  South  Forked  Deer  River,  Tennessee. 

20.  Water-gauges  on  the  Mississippi  River 

and  its  principal  tributaries. 


WiLLETS  Point,  New  York  Harbor, 

July  27, 1886. 

Sir  :  I  have  the  honor  to  submit  herewith  annual  reports  upon  the 
works  of  river  and  harbor  improvement  under  my  charge  during  the 
fiscal  year  ending  June  30, 1886. 

Very  respectfully,  your  obedient  servant, 

Erio  Bergland, 
Captain  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 


T  I. 

improvement  of  red  river,  LOUISIANA  AND  ARKANSAS. 

Bed  Kiver  has  its  headwaters  in  Northern  Texas  and  flows  in  an  east- 
erly direction,  forming  the  boundary  between  Indian  Territory  and 
Texas.  At  Fulton,  Ark.,  it  changes  its  course  to  a  general  southeast- 
erly direction,  and  enters  the  Mississippi  at  Eed  River  Landing,  La. 
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Appropriations  for  the  improvement  of  this  river  were  made  at  inter- 
vals between  1828  and  1841.  Between  1841  and  1852  no  appropriation 
was  made,  and  a  longer  interval  of  twenty  years  elapsed  between  1852 
and  1872,  during  which  time  the  results  of  work  previously  done  were 

lost. 

The  improvement  from  1872  to  1881  was  carried  on  under  various  ap- 
propriations for  removing  raft  in  Ked  River  and  closing  Tone's  Bayoa, 
removing  obstructions  from  Bed  River,  and  improving  Upper  Eed 
River  from  Fulton,  Ark.,  to  head  of  raft.  The  river  and  harbor  act  of 
August  2, 1882,  combined  all  work  on  this  stream  in  the  general  title  of 
I  t||  improving  Red  River,  which  includes  the  whole  river  from  Fulton, 

Ark.,  to  the  mouth  of  Atchafalaya  River,  a  distance  of  aboat  525  miles. 

The  present  improvement  dates  from  1872.  At  that  time  navigation 
above  Shreveport,  La.,  was  almost  impossible  on  account  of  the  great 
raft.  A  sun'ey  of  this  obstruction  was  made  in  1871-^72,  and  estimates 
submitted  for  its  removal  and  the  subsequent  improvement  of  the  river. 
The  work  of  removing  this  great  obstruction  was  begnu  December  1, 
1872,  and  the  opening  of  the  channel  through  the  raft  was  completed 
November  27, 1873.  The  work  in  the  raft  region  since  that  time  has 
consisted  in  removing  portions  of  the  old  raft,  leaning  timber,  and  bra&ii 
fbom  the  banks,  and  breaking  jams  to  prevent  blockading  of  the*river 
and  reformation  of  the  raft.  This  work  has  been  done  principally  bj 
means  of  crane,  derrick,  and  snag-boats.  In  1879  an  examination  wa^ 
made  for  the  purpose  of  ascertaining  the  changes  in  the  river  since  the 
raft  was  opened,  and  it  was  found  that  the  high-water  line  had  been  re- 
duced to  a  level  generally  within  the  banks,  a  greater  depth  of  water 
everywhere  secured,  and  an  enlarged  section  of  channel- way  gained 
and  that  very  little  water  was  diverted  from  the  river  i>roper  at  low 
stages. 

UPPER    BIVER    FROM    FULTON,   ARKANSAS,   TO    SHREVEPORT,   LOUIS- 

lANA. 

By  river  and  harbor  acts  of  1879  and  1880  appropriations  were  made 
for  improving  the  river  from  Fulton,  Ark.,  to  head  of  raft.  An  exami- 
nation of  this  part  of  the  river  was  made  and  report  thereon  submitted 
in  1879.  At  the  same  time  a  report  was  submitted  on  an  examination 
of  the  stream  above  Fulton  to  the  Missouri,  Kansas  and  Texas  Bailioad 
Bridge. 

Previous  to  this,  in  1875,  some  leaning  timber  was  cut  between  tJie 
head  of  raft  and  a  point  24  miles  below  Fulton.  Work  was  begun  in 
September,  1879,  at  Fulton  and  continued  down-stream  until  December. 
This  work  was  resumed  in  September,  1880,  and  continued  nntil  high 
water  in  December.  By  the  work  of  these  two  seasons  the  river  was 
placed  in  good  navigable  condition,  when  there  was  sufficient  water  for 
boats  to  run,  but  as  many  new  obstructions  were  added  by  the  flood  of 
1881  the  balance  of  appropriation  for  this  work,  with  a  portion  of  that 
lor  improving  Red  River,  was  used  in  their  removal. 

During  the  season  of  1882-'83  and  1883-'84  the  two  snag-boats.  How 
ell  and  Florence,  principally  the  latter,  were  employed  in  removing  ob- 
structions from  the  bed  and  banks  of  the  river. 

During  the  fiscal  year  ending  June  30, 1885,  shore  parties  removed 
numerous  obstructions  from  the  banks,  and  the  two  snag-boats  removed 
formidable  raft  formations  in  the  old  raft  region,  caused  by  the  flood 
which  occurred  early  in  May. 

A  dam  was  built  closing  the  outlet  known  as  the  Sale  and  Murpby 
Canal.    This  was  completed  the  latter  part  of  November,  1884.    Before 
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•^t  had  time  to  consolidate  the  December  flood  came  and  it  was  com- 
pletely destroyed. 

No  work  has  been  done  daring  the  present  fiscal  year,  owing  to  the 
small  amount  of  funds  available  for  the  improvement  of  lied  liiver.  A 
portion  of  the  small  balance  available  has  been  held  in  reserve  to  pro- 
vide for  emergencies  such  as  the  absolute  closure  of  the  river  by  drift 
brought  down  by  floods.  These  usually  occur  in  April  or  May,  but  this 
year  has  been  an  exception  to  the  general  rule  in  that  the  spring  floods 
have  not  occurred. 

The  work  accomplished  up  to  this  time  has  greatly  benefited  naviga- 
tion at  all  stages.  The  great  raft  has  been  removed  and  its  re-formation 
prevented,  and  the  river  has  been  kept  open  to  Fulton,  to  which  point 
boats  ascend  when  there  is  water  enough.  During  the  present  fiscal 
year  the  channel  has  become  more  or  less  obstructed  by  snags,  bank- 
slides,  and  leaning  trees,  which  make  navigation  tedious  and  hazardous. 

LOVTER  RIVER,  PROM  SHREYEPORT,  LOUISIANA,  TO  THE  MOUTH. 

An  examination  of  Tone's  Bayou  was  made  in  1871-'72.  The  river 
and  harbor  act  of  1872  appropriated  $20,000  for  the  improvement,  the 
object  being  to  improve  the  navigation  of  Red  River  below  Shreveport, 
it  having  been  seriously  affected  by  the  gradual  enlargement  of  Tone's 
Bayou,  the  water  passing  into  it  depleting  the  main  channel  of  the  river 
below,  causingit  to  shoal  and  become  narrow  without  giving  another  nav- 
iagble  channel.  The  project  for  this  improvement,  submitted  July  16, 
1872,  recommended  closing  the  bayon  with  a  dam,  having  its  top  lO'feet 
below  high- water  mark,  in  order  to  throw  an  increased  volume  into  the 
main  river.  As  the  bed  of  the  river  enlarged  it  was  proposed  to  in- 
crease the  height  of  the  dam  by  annual  appropriations  until  the  bayou 
should  be  finally  closed.  This  dam  was  completed  in  January,  1873, 
and  destroyed  by  high  water  the  following  March. 

In  May,  1873,  it  being  found  desirable  to  run  drifbfrom  the  Red  River 
raft  out  of  the  navigable  channel  belotv  Shreveport,  the  plan  of  running 
it  into  the  bayou  and  closing  the  latter  with  a  raft  was  adopted.  A 
boom  was  therefore  constructed  and  a  large  raft  formed  at  the  site  of 
the  dam,  but  this  was  also  entirely  swept  away  July  8, 1873,  going  down 
Tone's  Bayou  and  thence  into  Bayou  Pierre.  A  second  raft  was  formed 
later  in  the  season,  but  the  water  cut  under  it  and  consequently  no 
valuable  results  were  obtained.  This  also  went  subsequently  with  the 
current  into  Bayou  Pierre. 

A  plan  was  submitted  in  the  Annual  Report  of  1874  to  entirely  close 
the  bayou  with  a  dam  of  same  height  as  levees  along  the  river,  and  the 
citizens  of  Shreveport  and  others  interested  also  urged  the  total  closure 
of  the  bayou  at  that  time.  The  dam  was  begun  in  October,  1876,  and 
continued  with  frequent  interruptions  from  high  water  until  September, 
1879,  when  it  was  discontinued  for  lack  of  funds.  At  this  time  the 
dam  had  reached  a  height  of  24  feet,  or  12  feet  below  high-water  mark, 
and  the  top  was  covered  with  a  heavy  layer  of  stone  to  weiglit  the 
mattresses  down  and  prevent  drift  from  damaging  tlie  dam.  It  was 
found  necessary  to  keep  a  watchman  on  the  work  continuously  to  see 
that  the  dam  was  not  cut,  and  to  prevent  the  people  from  carrying  away 
the  stone,  which  is  a  scarce  article  in  that  locality.  This  dam,  although 
really  a  low-water  dam,  was  of  great  benefit  to  navigation  below  Shreve- 
port. The  water  of  1879  reached  a  point  3^  feet  below  the  low  watfer  of 
1878,  the  lowest  previously  known ;  but,  notwithstanding  this,  steam- 
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boats  made  regular  trips  firom  Shreveport  to  Grand  Ecore,  a  thing 
never  attempted  before  the  partial  closing  of  the  bayou. 

It  soon  became  evident  that  a  low-water  dam  could  not  be  main- 
tained, hence,  in  1880,  it  was  proposed  to  put  in  an  earthen  dam  up  to 
high-water  mark,  just  above  the  former,  and  connect  its  ends  with  the 
levees  on  Red  River,  and  also  dam  the  lower  branch  of  Old  Kiver.  A 
contract  for  this  work  was  entered  into  in  August,  1881,  which  was  to  be 
finished  during  the  low- water  season  of  1881.  This  the  contractors 
failed  to  do,  aud  on  the  night  of  December  1, 1881,  the  Confederate 
dam,  built  in  1864  across  Lower  Old  River,  below  the  projected  dam. 
was  destroyed,  carrying  with  it  the  incompleted  dam  above.  Accord- 
ing to  affidavits  of  the  agent  of  the  contractors,  and  several  of  his  men, 
on  February  14, 1882,  a  body  of  masked  men  approached  the  main 
dam,  took  charge  of  the  guards,  and  cut  a  ditch  across  the  dam,  the 
effect  of  which  caused  its  destruction.  The  work  being  incomplete,  had 
not  been  accepted  by  the  United  States  when  the  dams  were  destroyed, 
and  consequently  no  payment  was  made  to  the  contractors. 

In  September,  1874,  a  survey  was  made  of  the  falls  at  Alexandria; 
another  was  made  in  1878,  and  a  report  thereon  submitted  December 
20, 1879,  with  a  project  for  excavating  a  channel  75  feet  wide,  with  a 
permanent  depth  of  4J  feet  below  the  low  water  of  1874,  through  the 
upper  falls,  and  for  building  a  dam  at  the  lower  falls  with  the  rock  re- 
moved from  the  channel  above.  The  work  of  excavation  was  let  by 
contract  October  14,  1882,  at  $345  per  cubic  yard.  Owing  to  lack  of 
experience  aud  suitable  i)lant  this  work  progressed  slowly,  and  several 
extensions  of  time  were  requested  aud  granted. 

During  the  present  fiscal  year  work  was  resumed  August  20,  1885, 
and  continued  until,  by  direction  of  the  Chief  of  Engineers,  the  con- 
tractor was  notified  that  the  contract  was  closed,  November  25,  1885. 
At  that  date  bo  had  excavated  7,630.5  cubic  yards  of  rock,  which  had 
been  deposited  on  the  dam  at  the  lower  falls. 

The  channel  cut  through  the  upper  falls  is  practically  completed, 
although  the  last  survey  shows  that  at  a  few  points  (principally  along 
the  sides  of  the  cut)  the  requisite  grade  had  not  been  attained.  Since 
work  was  discontinued  many  boats  have  passed  through  the  cut  at  low 
stages  without  experiencing  any  difficulty  or  meeting  any  obstructions. 
The  channel  has  been  plainly  indicated  by  means  of  range  marks  on 
shore,  so  that  during  daylight  no  difficulty  in  keeping  in  the  excavated 
channel  is  experienced. 

The  rock  and  debris  obtained  from  the  upper  falls  have  been  depos- 
ited in  the  dam  at  the  lower  falls.  This  has  sufficed  to  close  the  chan- 
nel along  the  west  shore,  and  has  changed  the  direction  of  the  current 
from  the  west  to  the  east  shore.  The  result  has  been  almost  total  ces- 
sation of  erosion  of  the  west  bank  and  the  removal  of  the  extensive 
sand-bar  which  extended  along  the  east  bank.  The  rock  excavated  in 
the  channel  at  the  upper  falls,  from  which  the  dam  has  been  built,  is 
soft  and  friable,  much  of  which  crumbles  into  small  fragments  when  ex- 
posed to  the  air.  Hence  it  was  feared  that  during  high  water  a  large 
portion  would  be  washed  away.  Such  has  not  been  the  case;  the  clay 
binds  together  the  rock  fragments,  forming  a  stable  concrete  which  re- 
sists the  action  of  the  water.  In  order  to  secure  the  diversion  of  the 
current  from  the  west  shore  during  high  water  it  may  become  necessary 
to  increase  the  height  of  the  dam  several  feet.  Eock  for  this  purpose 
can  be  obtained  from  a  quarry  near  the  east  bank,  about  one  mile  above 
the  dam. 
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'^-  The  closing  of  the  west  ebute  has  caased  a  very  rapid  enrreut  through 
^^  the  middle  channel  of  the  Bailey  Dam  at  low  stages.  This  necessitates 
.  the  use  of  lines  to  enable  boats  to  stem  the  current,  but  the  dam  also 
p  benefits  the  passage  over  the  upper  falls  by  increasing  the  depth  above 
.'  it.  It  may  be  necessary  to  widen  the  channel  through  the  Bailey  Dam 
^  60  as  to  decrease  the  velocity  of  the  current  without  increasing  the  slope 
I.  too  much  above  the  dam. 

The  project  for  the  protection  of  the  harbor  at  Alexandria,  as  de- 
~.  scribed  in  my  last  annual  report,  has  been  completed  as  far  as  the  funds 
"  available  would  permit.    Work  was  resumed  August  19, 1885,  and  dis- 
continued Decembers,  1885.    Amount  exi)ended,  $14,864.41.    The  train- 
ing-wall was  made  somewhat  shorter  than  projected,  because  on  resump- 
tion of  work  it  was  found  that  the  site  had  been  scoured  out  to  a  greater 
"  depth  than  when  the  estimates  were  submitted.    Hence  only  14  cribs 
of  the  training-wall  could  be  built,  instead  of  18  cribs  as  given  in  the 
^  original  project.    This  work,  in  connection  with  the  dam  at  the  lower 
falls,  has  been  of  some  benefit  to  the  river-bank  at  Alexandria.    Dur- 
ing the  fiscal  year  but  little  caving  of  the  bank  has  taken  place,  and 
that  little  has  been  due  to  a  stratum  of  quicksand,  which  causes  a  slough- 
ing of  the  bank  when  the  river  falls.    This  sloughing  would  probably 
be  diminished  or  arrested  if  a  deposition  of  sand  and  sediment  occurred 
along  this  shore  of  sufficient  depth  to  cover  this  stratum  of  quicksand. 
To  cause  such  deposition  it  may  be  necessary  to  increase  the  height  of 
the  wing-dam,  already  built,  and  to  construct  one  or  two  additional 
dams. 

The  river  and  harbor  acts  of  1878  to  1881,  inclusive,  made  appropria- 
tions for  removing  snags  and  other  obstructions  from  lied  River,  Louisi- 
ana. This  work  extended  from  the  mouth  to  Shreveport,  and  was 
begun  August,  1878,  by  the  snag-boat  Wagner,  and  continued  until 
October,  1881.  A  shore-party  was  also  employed  in  1879  to  remove 
bank  obstructions.  The  snag-boat  C.  W.  Howell  was  built  by  contract 
and  received  in  November,  1881. 

During  the  seasons  of  1882-'83andl883-'8^  the  Howell  and  Florence 
(principally  the  former)  were  emi)loyed  in  removing  obstructions  below 
Shreveport.  During  the  latter  part  of  1882  the  United  States  snag- 
boat  John  R.  Meigs  was  temporarily  transferred  to  this  river  from  the 
Yazoo,  to  replace  the  Howell  while  the  latter  was  undergoing  repairs. 
During  the  last  fiscal  year  (lS84-'85)  the  snag-boat  Howell  and  shore- 
parties  removed  numerous  obstructions  to  navigation.  The  snag-boat 
Florence  was  sunk  at  O.  K.  Bar,  raised  and  towed  to  Saint  Louis, where 
she  was  repaired,  returning  to  Shreveport  April  15, 1885. 

No  work  has  been  done  for  the  general  improvement  of  the  river  dur- 
ing the  present  fiscal  year,  as  the  funds  available  were  insufficient.  The 
property  pertaining  to  this  improvement  has  been  stored  at  Alexandria 
and  Shreveport,  and  has  been  well  cared  for. 

The  work  done  heretofore  has  been  of  great  benefit  to  navigation ; 
that  done  by  the  Howell  in  1885  having  been  eminently  satisfactory  to 
those  engaged  in  the  navigation  of  the  river.  During  the  present  fiscal 
year  many  obstructions  have  formed,  which  require  speedy  removal  in 
order  to  make  navigation  easy  and  secure.  This  is  especially  the  case 
below  Tone's  Bayou  in  the  *'  narrow  river,"  where  every  effort  should 
be  made  to  assist  nature  in  widening  and  deepening  the  water-way. 

During  the  recent  low  water  a  bar  has  formed  in  the  draw  of  the  rail- 
road bridge  at  Shreveport,  preventing  boats  from  passing  up  or  down. 
A  report  on  this  obstruction  was  submitted  to  the  Department,  June  18, 
1886. 
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the  entire  year.    The  bo.ats  made  a  total  of  73  trips,  or  an  average  of  18  for  each  boat, 
and  carried  the  following  freights : 

Cotton bales..  11,800 

Cotton-seed sacks..  48,  GfS 

Shingles bundles..  2,400 

Miscellaneous  freights 4 tons..  300 

Lower  Red  River  (below  Shreveport,  La.^  was  navigated  by  9  steamboats,  draw- 
ing from  5  to  9  feet  of  water,  and  with  carrying  capacities  ranging  from  200  to  800  tons 
each.  Navigation  was  good  between  Shreveport  and  the  mouth  of  the  river,  except 
<lnring  September,  October,  and  November.  1885,  when  Grand  Ecore  was  the  head  of 
navigation.  The  boats  made  a  total  of  108  trips,  or  an  average  of  12  ibr  each  boat, 
»nd  the  following  freights  were  carried : 

Cotton bales..  71,686 

Cottou-see<l tons..  3,350 

Cotton-seed  oil barrels..  3,975 

Hides pounds..  125,000 

Wool do....  100,000 

Staves number..  120,000 

Cattle head..  1,000 

Wood cords..  500 

Oil-cake tons..  550 

Oil-cake  meal do 1,000 

Return  freights,  21,500  tons  general  merchandise  and  plantation  supplies ;  esti- 
mated value,  62,500,000. 

This  has  been  a  season  of  unusually  restricted  navigation ;  and  but  for  this  reason 
it  iH  thought  the  amount  of  commerce  would  have  been  much  greater. 

Shreveport,  La.,  having  a  population  of  about  12,000  inhabitants,  is  the  main  dis- 
tributing point  for  Red  River. 

The  following  are  the  commercial  statistics  of  Shreveport  for  the  past  year : 

Cotton  received  at  Shreveport bales..  82,500 

Cotton-seed  received  at  Shreveport   tons . .  5, 512 

Refined  oil  shipped  from  Shreveport barrels . .  3, 285 

Soap  stock  shipped  from  Shreveport tons..  849 

Cotton-lint  shipped  from  Shreveport do 110 

Cotton-seed  meal  shipped  from  Shreveport sacks..  25,354 

Oil-cake  shipped  from  Shreveport do 1,52.'> 

Ashes  shipped  from  Shreveport do 29 

Freight  shipped  to  Shreveport,  no  record. 
Freight  shipped  from  Shreveport,  no  record. 

In  addition,  large  quantities  of  miscellaneous  freight,  hides,  tallow,  &c. 


T2. 
SURVEY  OF  BAYOU  PIERRE,  LOUISIANA. 

The  Bayou  Pierre  region  is  tliat  part  of  the  Red  River  Valley  lying 
between  the  river  proper  and  the  pine  hills  on  the  west,  and  reaching 
from  a  point  2  miles  below  Shreveport  to  Grand  Ecore,  La.  It  has  a 
southward  extent  of  GO  and  a  maximum  width  of  9  miles. 

Red  River  through  this  region  seems  to  have  very  nearly  its  original 
course,  its  present  banks  being  the  highest  part  of  the  bottom.  Its 
principal  changes  have  probably  been  several  local  cut-offs  within  the 
lirst  20  miles  and  near  the  end  of  the  reach.  As  far  as  Tone's  Bayou, 
18.7  miles  by  river  below  Shreveport,  it  has  an  average,  slightly  di- 
minishing, width  of  about  400  feet  and  a  clear  low- water  depth  of  at 
least  12  feet,  except  at  one  point.  Below,  however,  its  width  suddenly 
lessens  to  160  feet  and  its  depth  to  G  feet,  the  reduction  being  due  to  a 
serious  depletion  of  the  stream  through  Tone's  Bayou.  This  lower  river 
is  very  tortuous  in  its  course,  has  a  quite  uniform  channel,  and  is  seri- 
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_:v.bly  of  late.    For  the  Dext  12  or  15  miles  below  Grand  Bayou,  Bayoa 
V  j^ierre  has  numerous^ rapids,  over  bars  of  hard,  insoluble  clay;  those 
i,  arthest  up-stream  being  somewhat  rocky.    Its  average  width  is  about 
40  feet  and  its  low-water  depth  between  rapids  about  16  feet.    The 
.nags  in  this  part,  according  to  the  report  of  Mr.  Wilson,  in  1879,  av- 
^Vrage  about  61  to  the  mile.    Below  this,  for  G  miles  through  Bayou 
j^  vVinsey  to  Red  River,  there  is  a  deep  and  unobstructed  channel. 
..    Mr.  Wilson  reported  that  Bayou  Pierre  for  2  miles  below  Bayou  Win- 
"r^y  was  closed  to  a  height  of  13^  feet  above  low  water ;  that  thence  there 
r, yas  for  3  miles  a  good  channel;  that  thence  for  IG  miles  to  Spanish 
Z^  jake  the  bayou  was  made  almost  impassable  by  snags  and  cypress 
^   mees ;  and  that  from  Spanish  Lake  to  Red  River  there  was  an  open 
J  hannel. 
%    The  streams  described  below  carry  water  onlj^  at  high  stages. 

Sand  Beach  Bayou  virtually  leaves  Red  River  at  Shreve's  Cut-oflf,  6 

niles  below  Shreveport,  and  enters  Bayou  Pierre  3  miles  above  Tone's 

'  Bayou.   Bayou  Chicot  leaves  Bayou  Pierre  on  the  right,  1 J  miles  below 

Cone's  Bayou^  and  returns  3  miles  lower  down^  with  a  small  issue  be- 

-  ;ween,  into  Wallace  Lake.   Pascagoula  Bayou  traverses  the  bottom  from 

Jed  River,  12  J  miles  below  Scopini's  Cutoff,  to  Bayou  Pierre,  3  mile« 

ibove  Red  Bluff.    It  is  completely  closed  by  two  levees  crossing.    Prai- 

•ie  River,  crossing  Pascagoula  Bayou  between  these  levees,  and  drain- 

ng  the  low  lands  near  Bayou  Pierre  above,  runs  between  Red  River 

"ind  Lake  Cunnisnia,  with  an  issue  into  Bayou  Pierre  at  Le  Coup,  and 

jrossing  Bayou  La  Chute  near  Bayou  Pierre,  passes  parallel  with  the 

atter  below  into  Lake  Pierre.    Bayou  La  Chute  crosses  from  Red  River 

:o  Bayou  Pierre  near  the  foot  of  Lake  Cunnisnia.    At  high  water  it 

Irains  both  ways,  but  principally  into  Bayou  Pierre.    Cross  Bayou  and 

Murrell's  Cut  are  outlets  from  Lake  Pierre  to  Red  River. 

The  land  between  Bayou  Pierre  and  Red  River  is  regarded  as  very 
Ifertile.  Only  the  high  ground  just  along  the  river,  however,  is  culti- 
"vftted.  Probably  less  than  one-fourth  of  it  is  available  for  tillage,  the 
Test  being  subject  to  overflow  and  heavily  timbered. 

The  proper  improvement  of  Red  River  from  Tone's  Bayou  to  Grand 
£core  lias  long  been  a  mooted  question.  The  Government  has  hitherto 
andertaken  to  maintain  the  river  route  proper  by  damming  up  Toners 
Sajou.  This  has  been  deemed  most  advisable  by  the  State  engineers  of 
Liouisiana,  and  by  the  United  States  Engineer  othcers  in  charge  of  the 
work.  The  execution  of  this  project  has  met  with  considerable  opposition 
from  the  planters  and  others  in  the  vicinity.  Those  along  the  front,  or  on 
Red  River  proper,  seem  to  think  that  the  damming  of  Tone's  Bayoa 
would  cause  the  overflow  of  their  lands,  while  those  living  on  the  back 
channel,  or  Bayou  Peirre,  desire  to  have  the  latter  cleaned  out  and 
:>therwise  improved,  and  made  the  main  steamboat  channel  from  Tone's 
Bayoa  to  Bayou  Winsey  or  Grand  Ecore.  This  opposition  appears  to 
have  become  more  apparent  in  late  years;  for  in  1874  Capt  William 
Bobinson  was  deputed  by  the  Shreveport  Board  of  Trade  to  represent 
to  the  Secretary  of  War  the  importance  of  closing  Tone's  Bayou,  and 
in  1879  citizens  of  Kew  Orleans  and  others  interested  in  the  navigation 
of  Red  River  subscribed  $3,000  to  help  repair  the  dam  across  the  bayoa. 
The  relative  advantage  of  the  two  routes  was  discussed  at  length  by 
Klajor  Howell  in  Annual  Report  of  Chief  of  Engineers  for  1873,  page 
828,  and  by  Major  Benyaurd  in  Annual  Report  for  1882,  page  1639. 

Ill  the  latter  part  of  1878  an  examination  was  made  of  Tone's  Bayoa, 
Bayoa  Pierre,  and  connecting  lakes  £^nd  bayous  to  Bayoa  Winsey,  in 
>rder  to  ascertain  the  cost  of  opening  up  this  route  to  navigation ;  this 

85  £ 


a 


n* 


I 


1346     REPORT    OF   THE    CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 

L  ! 

I  was  estimated  at  $174,404,  iDcluding  the  cost  of  removing  the  raft  in 

Bayou  Pierre,  which  was  estimated  at  $75,000.      * 

In  the  spring  of  1883  another  examipation  of  this  region  was  made, 
and  the  estimate  for  making  a  navigable  channel  from  the  month  of 
Bayou  Winsey  to  the  entrance  of  Tone's  Bayou,  given  at  $250,125,  and 
for  the  removal  of  the  raft  alone  $100,000.  The  report  on  this  exami- 
nation recommended  an  accurate  survey  of  the  Bayou  Pierre  region,  at 
an  estimated  cost  of  $S,04G.  This  was  based  on  a  detailed  estimate 
submitted  to  the  Department  December  29,  1882,  in  which  it  wa« 
assumed  that  the  field  work  could  be  completed  in  three  months. 

In  order  to  obtain  all  the  data  necessary  for  a  complete  discussion  of 
the  questions  involved,  it  was  considered  necessary  to  include  in  the 
survey  all  the  water-ways  or  bayous  lying  between  Bayoa  Pierre  prop» 
and  Bed  River,  from  the  head  of  Bayou  Pierre  to  Bay  on  Winsey,  and 
I  also  Red  River  between  these  points.    The  actual  field  work  of  the  ear- 

I  vey  was  commenced  October  22,  1884,  and  discontinued  Jannary20) 

J  1885,  on  account  of  high  water.    Mr.  Hart  Yance,  assistant  engineer, 

I  who  has  had  long  experience  on  the  Missouri  River  and  other  Govern- 

ment surveys,  was  placed  in  charge  of  the  work.  During  the  fiscal  year 
ending  June  30, 18^5,  the  following  work  in  the  field  and  office  was  ac- 
complished : 

The  survey  of  Red  River  from  Shreveport,  18f  miles  above  Tontf? 
Bayou,  to  Caspiana  Landing,  25.19  miles  below,  affording  an  accurate 
representation  of  the  channel  contours  and  of  all  adjacent  topography; 
surveys  of  Bayou  Pierre  and  all  bayous  between  that  and  Red  River 
.;  from  Shrevei>ort  to  Tone's  Bayou;  surveys  of  Tone's  Bayou,  Bayoa 

¥  Pierre  through  the  raft  region,  the  numerous  side  issues  and  small  chan- 

nels into  which  the  water  is  driven  by  the  raft,  and  the  western  part  of 
Lake  Cunnisnia  to  a  point  about  2.miles  above  Le  Coup;  surveys  of 
jj  Pascagoula  Bayou  and  of  Prairie  River  as  far  as  Caspiana  Landing;  a 

'^  detached  survey  of  Bayou  La  Chute  and  the  various  channels  between 

Lakes  Cunnisnia  and  Pierre;  an  examination  of  Le  Coup  Bar;  divers 
transit  and  chain  lines  for  checks,  location  of  levels,  &c.j  along  Bed 
River,  and  between  Red  River  and  Bayou  Pierre;  and  observations  for 
discharge  in  Red  River  above  Tone's  Bayou  and  in  Tone's  Bayou,  ^e 
survey  included  a  system  of  perfectly-checked  levels  along  Red  River, 
Tone's  Bayou,  and  Bayou  Pierre,  and  over  thiee  lines  between  Red  River 
and  Bayou  Pierre,  with  frequent  observations  of  water-level  and  high- 
water  elevations.  Gauges  were  established  and  read  at  Shreveport, 
Cotton  Point,  Bayou  Winsey,  and  the  site  of  the  camp.  The  survey 
ill  was  mapped  on  a  scale  of  ^^i  making  four  sheets  10  feet  by  42  inches: 

i  cross-sections  of  all  of  Red  River  surveyed  and  of  Tone's  Bayou  and 

i  Bayou  Pierre  to  the  head  of  the  raft  were  developed,  and  comparative 

I  profiles  of  high  water,  low  water,  bank  and  channel-bottom  elevations 

r  were  in  process  of  construction.    About  one-fourth  of  the  ink- work  on 

^1  these  sheets  was  done. 

i  During  the  present  fiscal  year  the  profiles  of  high  and  low  water  and 

j  channel  bottom  were  completed  and  ink-work  upon  the  large  maps  was 

continued  from  time  to  time.  Between  August  22  and  September  2, 
1885,  Assistant  Engineer  H.  Vance  went  over  the  track  of  the  survey 
examining  Bagley's  Crevasse,  a  threatened  cutoff  from  old  Lattier  Bend 
to  Sand  Beach  Bayou ;  supplementing  some  topographical  work  which 
had  proved  vague ;  taking  high- water  and  low-stage  elevations  at  Bed 
Bluff  and  Gravel  Point,  and  connecting  with  permanent  marks  the  te^ 
f  minal  points  of  the  survey  submerged  in  Lake  Cunnisnia  in  December, 

[  1884. 
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The  completion  of  the  survey  as  projected  will  involve  surveys  of  Bed 
Biver,  48  miles ;  Bayou  Pierre,  16  miles ;  Praine  Biver,  10  miles ;  Gltuid 
Bayou,  2.5  miles ;  Gross  Bayou,  6  miles ;  Bayou  Winsey,  2.5  miles ; 
possibly  several  other  collateral  courses,  Lake  JPierre,  and,  practically, 
half  of  Lake  Gunnisnia. 

Several  unforeseen  circumstances  combined  to  make  the  cost  of  the 
survey  exceed  the  origanal  estimate,  among  which  may  be  mentioned 
the  following:  Owing  to  the  lateness  of  the  season,  in  1884,  when  I  as- 
sumed charge  of  the  work,  the  organization  of  the  party  was  so  hurried 
that  it  was  impracticable  to  obtain  in  all  cases  assistants  of  experience 
or  assured  compentency,  and  consequently  some  of  the  early  work  was 
valueless,  and  had  to  be  repeated  after  reorganizing  the  party.  Fail- 
ures in  the  timely  delivery  of  necessary  outfit  retarded  the  commence- 
ment of  the  work,  after  nearly  all  the  expenses  of  a  full  party  had  been 
aissumed.  Again,  nearly  three-fourths  of  the  last  month  in  the  field 
was  lost  on  account  of  rains,  storms,  and  floods;  not  more  than  one  full 
week^s  work  having  been  done  from  December  23, 1884,  to  January  21, 
1885. 

The  interruption  of  the  field  work,  its  suspension  owing  to  high  water, 
and  its  resumption  after  a  lapse  of  ov^r  18  months,  will  necessarily  oc- 
casion a  greater  expense  than  if  it  had  been  completed  without  inter- 
ruption. 

As  the  survey  is  incomplete,  no  estimate  can  now  be  submitted  of  the 
cost  of  opening  the  Bayou  Pierre  route  to  navigation.  It  is,  however, 
of  great  importance  that  the  survey  be  completed  as  contemplated,  in 
order  that  the  question  of  cost  and  advisability  of  opening  the  Bayou 
Pierre  route  may  be  definitely  settled.  The  cost  of  completing  the  sur- 
veys to  Bayou  Winsey  is  estimated  at  $5,000. 

Money  statement. 

July  1,  1885,  amount  available $663  85 

July  ly  18b6y  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1885 525  80 

July  1,  1886,  amount  available 138  05 


< 


'  Amount  (estimated)  required  for  completion  of  existing  project 5, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

i,     harbor  acts  of  1866  and  1867. 


IMPROVEMENT  OF  CYPRESS  BAYOU,  TEXAS  AND  LOUISIANA. 

The  improvement  of  Cypress  Bayou  has  included  the  whole  naviga- 
ble route  from  Shreveport,  La.,  to  Jefferson,  Tex.,  via  Sodo  and  Fairy 
lakes  and  Cypress  Bayou.  An  examination  was  made  by  the  United 
States  in  1872,  and  the  work  of  improvement  begun  the  same  year  and 
completed  in  1880;  a  well-defined  channel  marked  with  sign-boards, 
from  Shreveport  to  Jefferson,  a  distance  of  65  miles,  being  the  result  of 
the  work. 

In  July,  1884,  a  steamer  was  chartered  and  employed  during  the 
month  in  removing  obstructions,  such  as  snags  and  leaning  trees. 
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T4. 
IMPROVEMENT  OF  CANE  RIVER,  LOUISIANA. 

Cane  River  is  an  arm  of  Bed  River,  about  70  miles  in  length  from  its 
npper  end,  2  miles  below  Grand  Ecore,  where  it  leaves  E^  River,  to 
Colfax,  La.,  where  it  again  joins  that  stream.  It  was  formerly  part  of 
Red  River,  but  in  1849  a  cut-oflf  turned  the  river  into  its  present  bed, 
and  Cane  River  has  gradually  filled  up,  until  at  present  it  is  nearly  dry 
for  six  months  in  the  year.  An  examination  was  made  by  the  United 
States  in  December,  1882,  and  the  obstructions  to  high- water  naviga- 
tion were  found  to  be  snags,  logs,  stumps,  caved  in  and  leaning  trees, 
and  some  rock.  No  estimate  of  cost  of  improvement  was  submitted  by 
the  United  States  engineer  officer  in  charge,  but  his  assistant  estimated 
the  cost  of  removing  the  obstructions  at  $7,665. 

The  only  appropriation  for  this  improvement  ($2,500)  was  made'  by 
river  and  harbor  act  approved  July  5,  1884,  and  the  obstructions  were 
removed  during  the  season  of  1884,  as  far  as  practicable,  with  that 
amount.  This  work  resulted  in  freeing  the  channel,  to  a  great  extent, 
of  obstructions,  increased  the  depth  of  water  during  the  navigable  sea- 
son, and  enabled  steamboats  to  make  quicker  trips. 

No  work  was  done  during  the  past  year  for  want  of  funds. 

Some  obstructions  yet  remain,  the  removal  of  which  would  lessen  the 
danger  of  navigation,  and  some  new  obstructions  are  formed  yearly, 
though  not  to  such  an  extent  as  on  other  streams  in  this  locality,  as  the 
banks  are  high,  and  for  about  50  miles  are  covered  with  Bermuda  grass, 
and  therefore  not  subject  to  abrasion ;  the  remaining  20  miles  is  cov- 
ered with  a  heavy  growth  of  timber,  and  the  banks  are  continually 
caving  and  sliding. 

This  stream  being  an  arm  or  high- water  channel  of  Red  River,  it  is 
recommended  that  appropriations  for  future  improvement  be  included 
in  those  for  the  main  stream,  in  which  case  necessary  work  can  be  done 
when  and  where  the  interests  of  navigation  require  it.  No  specific 
amount  is  therefore  asked  for  the  separate  improvement  of  this  stream. 

Money  statement 

Jolyl,  1885,  amoant  ayaUable $149  69 

July  1,  1886,  amonnt  expended  daring  fiscal  year,  exolosive  of  liabilities 
ootstanding  July  1, 1885 75  00 

Jnly  1, 1886,  amount  available 74  69 


COBfMEBCIAL  STATISTICS. 

Daring  the  fiscal  year  two  smaU  steamboats,  drawing  3i  feet  of  water  and  of  100  tons 
burden  each,  navigated  this  stream,  making  22  trips,  and  carrying  the  foUowing 
freights : 

Cotton ^..- ^ ^.. bales..    1,000 

Cotton-seed sacks..  10,000 

Hides pounds..  10,000 

The  river  was  navigable  during  March,  April,  and  May.  VHien  the  water  in  Red 
Biver  is  at  high  stages  boats  pass  entirelj^  through  Cane  Elver,  but  owing  to  the  un- 
usually low  water  in  the  main  stream  during  the  past  year,  navigation  has  been  lim- 
ited both  in  time  and  extent,  and  boats  could  only  ascend  Cane  River  as  high  ae 
Hertzog's  plantation. 
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T5. 

niPKOVEBdENT  OF  LOQGY  BAYOU,  LAKE  BISTENAU,  AND  THE  DORCHEAI 

BAYOU,  LOUISIANA. 

Dorcheat  Bayou  rises  in  Hempstead  Gonnty,  Arkansas,  and  flows  ini 
southerly  direction  into  Lake  Bistenau,  which  empties  throagh  Loggj 
Bayou  into  Eed  Eiver,  about  110  miles  below  Sbreveport,  La. 

An  examination  of  the  system  was  made  by  the  United  States  h 
December,  1882,  when  it  was  found  to  be  obstructed  with  logs,  stomiM, 
leaning  trees,  brush,  &c.,  and  that  it  was  navigable  at  high  water  u 
far  up  as  MurrelPs  Point,  on  Dorcheat  Bayou,  near  M inden,  La.  (about 
70  miles  above  the  mouth  of  Loggy  Bayou),  for  about  five  months  of  the 
year.  No  estimate  of  cost  of  improvement  was  submitted,  by  the  Unitd 
States  Engineer  ofiScer  in  charge,  but  his  assistant,  who  made  tbe  ex- 
amination, estimated  the  cost  of  removing  obstructions,  building  dams, 
and  dredging  where  necessary,  in  order  to  increase  the  i>eriod  of  naTi* 
gation  two  months,  at  $19,338. 

The  only  appropriation  for  this  improvement  ($5,000)  was  made  bj 
river  and  harbor  act  approved  July  5, 1884,  and  the  most  serious  c^ 
structioDS  to  high-water  navigation  were  removed  daring  the  season  of 
1884.  This  work  extended  over  the  navigable  portion  of  the  lake  ai^ 
bayous,  t.  e.,  from  Murrell's  Point,  on  the  Dorcheat,  to  the  month  of 
Loggy  Bayou,  and  greatly  benefited  navigation,  increasing  the  deptb 
of  water  in  many  places,  and  enabling  boats  to  run  to  the  head  of  navi* 
gation  during  six  months  of  that  fiscal  year. 

No  work  was  done  during  the  present  fiscal  year,  as  the  unexpended 
balance  was  insufficient  to  resume  operations. 

The  improvement,  like  that  of  all  streams  in  this  part  of  the  conntiy, 
is  not  permanent,  and  even  if  the  streams  were  entirely  cleared  of  ob- 
structions during  one  season,  new  ones,  caused  by  sliding  and  caving 
banks,  would  constantly  be  added,  and  require  removal  from  time  to 
time.  To  lengthen  the  navigable  season,  dredging  of  bars  and  narrov 
places  would  be  necessary.  It  is  doubtful  whether  the  demands  of 
commerce  would  justify  the  great  expenditure  necessary  for  such  im- 
provement. Minden,  which  is  the  principal  shipping  point,  is  now  coo- 
nected  by  rail  with  the  Vicksburg,  Shreveport,  and  Pacific  Railroad, 
consequently  the  importance  of  the  water  outlet  has  greatly  diminished, 
although  it  is  still  a  convenient  evenue  for  the  limit^  commerce  of  di« 
countiy  on  the  east  side  of  Lake  Bistenau  and  Loggy  Bayon. 

Money  statement 

July  1, 1885,  amount  available |431 7f 

Joly  If  1886,  amoont  expended  dnring  fiscal  year,  excloBive  of  Uabilltiea 
outstanding  July  1, 1885 : 310  « 

Jaly  1,  188B, amount  available •••••..•.. 91  ff 


COMMBRCIAL  STATISTICS. 


h 


These  streams  are  nsaally  navigable  daring  high  water  by  boats  from  Red  _ 
Owing  to  the  nnnsaaUy  low  stages  daring  the  past  year  and  the  decreased  ooounerei 
on  accoaot  of  the  railroad  facilities  no  boats  have  ran  daring  the  fiscal  year. 
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T  6. 

IMPROVEMENT  OF  OUACHITA  AND  BLACK  RIVERS,  ARKANSAS  AND  LOU- 

ISIANA. 

The  Ouachita  River  has  its  headwaters  iu  Polk  County,  Arkansas,  in 
the  Ouachita  Mountains,  and,  following  an  irregular  course,  flows  in  a 
general  southeasterly  direction  through  Arkansas  and  Louisiana  nnti^, 
being  joined  by  the  Tensas  and  Little  Elvers,  at  Trinity,  La.,  these  form 
the  Black  Biver,  which,  flowing  in  a  southerly  direction,  enters  the  Eed 
Biver  near  its  mouth.  The  entire  length  of  the  Ouachita  is  about  500 
miles.    Black  Biver  is  75  miles  long. 

An  examination  of  Ouachita  Biver  from  Bockport,  Ark.,  to  the  Lou- 
isiana line  was  made  in  1870,  and  that  portion  from  Bockport  to  Arka- 
delphia,  Ark.  (d5  miles),  was  found  to  be  little  more  than  a  mountain 
torrent,  and  was  not  considered  worthy  of  improvement.  A  survey  of 
the  Ouachita  Biver  from  Trinity,  La.,  to  Camden,  Ark.,  was  made  in 
1871-'72,  the  report  on  which  recommended  the  building  of  five  locks, 
which  were  to  give  not  less  than  4  feet  of  water  in  the  river  at  all  times, 
the  estimated  cost  being  $1,163,083.75.  A  resurvey  from  Camden  to 
Trinity  (294  miles)  was  made  in  1873-'74,  to  determine  more  definitely 
certain  questionable  points  connected  with  the  contemplated  improve- 
ment by  locks,  and  in  view  of  the  great  cost  of  the  work  and  its  doubt- 
ful utility  the  project  was  abandoned.  The  lumber  which  had  been  pur- 
chased for  foundations,  at  a  cost  of  $20,708.52,  was  sold  at  public  auc- 
tion and  the  proceeds  turned  into  the  Treasury.  An  examination  of  the 
river  from  Arkadelphia  to  Camden,  Ark.,  was  made  in  December,  1882, 
ana  it  was  recommended  that  no  work  be  performed  between  those 
places. 

By  river  and  harbor  act  of  1884  Black  Biver  was  added  under  the 
same  head  of  appropriation  with  the  Ouachita,  this  river  being  the  con- 
necting link  between  Ouachita  and  Bed  Biver,  and  requiring  the  same 
character  of  improvement.  The  present  project  contemplates  the  re- 
moval of  obstructions  to  navigation,  consisting  of  wrecks,  logs,  snags, 
leaning  timber,  &c.,  and  the  improvement  of  shoal  places  from  Camden, 
Ark.,  to  the  mouth  of  Black  Biver.  No  estimate  of  the  cost  of  this  im- 
provement can  be  submitted,  as  the  obstructions  are  continually  form- 
ing and  require  removal  from  time  to  time. 

\Vork  was  begun  in  1871,  and  has  been  cari'ied  on  ever  since  when 
funds  were  available,  consisting  principally  in  the  removal  of  logs, 
snags,  leaning  trees,  and  similar  obstructions  to  navigation.  In  1875 
the  snag-boat  O.  G.  Wagner  was  purchased  and  fitted  up,  and  has  op- 
erated successfully  in  the  river  since  that  time. 

The  work  heretofore  done  has  greatly  benefited  navigation  by  the 
removal  of  obstructions,  and  some  of  the  shoal  places  have  been  in- 
creased in  depth  from  12  inches  to  over  3  feet  at  low  water.  Previous 
to  any  work  of  improvement  large  boats  plied  between  New  Orleans 
and  Camden  about  half  the  year.  These  boats  now  run  to  Camden 
from  seven  to  eight  months  in  the  year,  and  smaller  boats  run  to  Mon- 
roe, La.,  during  the  entire  year. 

During  the  season  of  1884-'85  many  formidable  obstructions  were  re- 
moved. At  that  time  no  work  in  the  river  had  been  done  since  1882,  and 
in  many  places  land-slides  had  occurred,  some  of  them  extending  en- 
tirely across  the  river  and  greatly  obstructing  the  channel.  These  and 
many  other  obstructions  were  removed,  the  greater  portion  of  the  work 
being  between  Monroe  and  the  mouth  of  Black  Biver.    The  appropria* 
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tion  of  July  5, 1884,  included  the  removal  of  2  wrecks  obstructing  tk 
harbor  at  Monroe,  which  was  accomplished  during  the  fall  of  1884. 

During  the  fiscal  year  no  work  has  been  done,  the  small  balaaa 
available  being  necessary  for  the  care  and  protection  of  the  snagbos 
Wagner  and  other  United  States  property  pertaining  to  this  improve- 
ment. 

A  railroad  from  Vidalia,  La.,  opposite  Natchez,  Miss.,  to  Trini^,Li, 
has  been  recently  completed.  This  will  no  doubt  form  an  outlet  for  acofr 
siderable  part  of  the  commerce  of  the  Lower  Ouachita,  Tensas,  and  Ik- 
tie  rivers. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30, 1888,  itis 
proposed  to  continue  the  improvement  of  the  river  as  heretofore,  i.  e, 
building  and  repairing  wing-dams  where  necessary,  removing  wrecb 
and  bank  obstructions  by  means  of  shore  parties,  and  channel  obstn^ 
tions  by  means  of  the  snag-boat  O.  G.  Wagner. 

The  former  appropriations  are  as  follows : 

By  act  approyed  March  3y  1871 $51,06011 

By  act  approved  June  10, 1872 100,000  « 

By  act  approved  March  3,  1873 GO,OO0  0e 

By  act  approved  Augnst  14,  1876 12,000  6^ 

By  act  approved  Jane  18.  1878 10,000  09 

By  act  approved  March  3y  1879 10,000  08 

By  act  approved  June  14,  1880 8,000  OS 

By  act  approved  March  3, 1881 12,000  « 

By  act  paased  August  2, 1882 12,000ie 

By  act  approved  July  5, 1884 15,000  06 

Total  amount  expended  to  June  30, 1886 289,907  91 

The  amount  expended  on  present  project,  including  cost  of  iron-hall  8nag4M»t 
and  outfit,  to  June  30,  1886,  is  |176,m07. 

Money  statement. 

July  1, 1885,  amount  available $1,190  9 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 1,096  73 

Julyl,  1886,  amount  available ^ 92  OS 

Amount  appropriated  by  act  approved  August  5, 1886 17,500  09 

Amount  available  for  fiscal  year  ending  June  30, 1887 17,5920S 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    22, 500  OO 
<  Submitted  in  compliance  with  requirements  of  section  ^  of  liver  aud 
(     harbor  acts  of  1866  and  1867. 


COMMEBCIAL  STATISTICS. 

During  the  fiscal  year  this  river  was  navigable  as  high  as  Camden,  Ark.,  fn  dx 
months,  and  to  Monroe,  La.,  for  eight  months.  Five  steamboata,  drawing  ttom  6  It 
7  feet  of  water,  and  with  oarrying  capacities  of  from  500  to  700  tons  ea3i.  made  i 
total  of  68  trips,  or  an  average  of  nearly  14  for  each  boat,  carrying  the  rollowiaf 
freights : 

Cattle head..      2.00J 

Cotton  -i bales..    53, 7W 

Cotton-seed sacks..  326,060 

Hides pouoda..    20,00(> 

Wool 4 do...     10,0» 

Staves number..  125,001 

Hogs head..         509 

Wood oords..      3,5A> 

Lumber feet..    50,  Oft) 

Timber logs..     91,0W 
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Return  freights  2,200  tons,  consisting  of  general  merchandise  and  plantation  sap- 
plies  ;  estimated  yalue,  |1,805,000. 

In  addition  to  the  above,  the  commerce  of  Bayous  Bartholomew,  BcDuf,  and  D'Ar- 
bonne,  Tensas  Riyer,  and  Bayou  Macon,  all  of  which  are  tributaries,  passes  up  and 
down  the  riyer,  some  of  the  boats  from  these  tributaries  extending  their  trips  as 
far  as  New  Orleans. 


T7. 
IMPROVEMENT  OF  BAtOU  BARTHOLOMEW.  LOUISIANA  AND  ARKANSAS. 


This  Stream  is  a  tribatary  of  Ouachita  Biver.  It  rises  in  Soutbeastem 
Arkansas,  within  a  few  miles  of  Pine  Bluff,  on  the  Arkansas  Eiver,  and 
following  an  exceedingly  tortuous  course,  flows  at  first  nearly  parallel 
to  the  Arkansas  Biver,  at  a  distance  varying  from  15  to  30  miles :  then 
parallel  to  the  Mississippi  at  about  the  same  average  distance,  ana  after 
entering  Louisiana  diverges  to  the  southwest  and  flows  into  the  Ouachita 
Eiver  opposite  Ouachita  City. 

The  States  of  Louisiana  and  Arkansas  have  at  various  times  expended 
funds  for  surveys  and  improvements  of  the  bayou.  Examinations  were 
made  by  the  United  States  in  1872, 1879,  and  1880.  At  Baxter,  Ark., 
the  Little  Bock,  Mississippi  Biver  and  Texas  Bailroad  Bridge  crosses 
the  bayou,  forming  a  bar  to  all  navigation  above,  except  for  stave  boats, 
of  which  there  ai'e  a  great  many  in  this  part  of  the  stream.  An  exami- 
nation of  the  bayou  from  Baxter  to  the  Lincoln  County  line,  Arkansas, 
was  made  in  December,  1884,  the  report  on  which  (dated  January  5, 
1885)  disapproves  the  improvement  of  thid  portion  of  the  river  at  present. 

The  plan  of  improvement  is  based  upon  a  report  submitted  by  Major 
Benyaurd  in  1880^  estimating  the  cost  of  cutting  overhanging  timber 
and  removing  wrecks,  snags,  &c.,  obstructing  navigation  from  Baxter, 
Ark.,  to  the  mouth,  an  estimated  distance  of  213  miles,  at  $26,862.  The 
work  heretofore  done  has  extended  over  nearly  the  entire  portion  of  the 
bayou  included  in  this  project,  and  has  greatly  lessened  the  dangers  of 
navigation,  but  new  obstructions  are  continually  forming,  which  require 
removal  from  time  to  time  in  the  interest  of  safe  navigation. 

No  work  was  done  during  the  fiscal  year  1885-'8G,  no  funds  being 
available. 

The  appropriation  asked  for  the  fiscal  year  ending  June  30, 1888,  can 
be  profitably  expended  in  cutting  leaning  timber,  removing  snags,  &c., 
as  heretofore.  , 

The  former  appropriations  are  as  follows : 

By  act  approved  March  3,  1881 $8,000  00 

By  act  passed  Augasfe  2,  1882 5.000  00 

By  act  approved  July  5,  1884 5,000  00 

Amount  expended  to  June  30,  186G 17,978  82 

Money  statement, 

July  1,  1885,  amount  available $248  68 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1865 $227  50 

July  1,  1886,  outstanding  liabilities 227  50 

July  1, 1880,  amount  available 21  18 

Amon  q\  appropriated  by  act  approved  August  5,  1886 5, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 5, 021  18 

(Amount  (estimated)  reauired  for  completion  of  existing  project .........      3, 8H2  00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30,  ld8S      4,000  00 
Submitted  in  compliance  wilU  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

Dniing  the  fiscal  year  1  steamboat,  drawing  5^  feet,  and  with  a  carrying  capacity 
of  300  tons,  made  17  trips  in  the  bayou,  and  2  tag-boats  with  barges,  drawing  3^  feet, 
and  with  carrying  capacities  of  200  tons  each,  made  35  trips. 

The  following  fieights  were  carried : 

Cotton • ibales..  9,370 

Cotton-seed sacks..  18,590 

Cattle head..  125 

Staves number..  60,000 

Wood cords-.  427 

Hides pounds..  8,000 

Timber logs..  5,000 

Return  freights,  3,500  tons,  consisting  of  general  merchandise  and  plantation  sup- 
plies, estimated  value  $250,000. 

The  bayou  was  navigable  as  high  as  Point  Jefferson,  La.,  for  six  months,  and  to 
Girard,  La.,  for  seven  months  of  the  past  year. 


Tg. 

IMPROVEMENT  OF  TENSAS  RIVER  AND  BAYOU  MACON,  LOUISIANA. 

Tensas  Biver  has  its  soarce  in  Northeastern  Looisiana,  in  Lake  Prov* 
idence,  flows  in  a  soatherly  direction,  and  aniting  with  the  Oaachita 
and  Little  rivers,  at  Trinity,  La.,  the  three  form  Blaok  Biver.  By  river 
and  harbor  act  of  Jnly  5, 1884,  Bayoa  Macon  was  anited  nnder  the  same 
head  of  appropriation  with  Tensas  Biver.  This  bayoa  rises  in  Des1)a 
Oonnty^ontheastern  Arkansas,  flows  in  a  sontherly  direction,  entering 
Tensas  Biver  aboat  40  miles  above  its  month. 

Examinations  of  these  streams,  were  made  in  1880,  upon  which  the 
present  plan  of  improvement  is  based.  The  project  contemplates  the 
removal  of  snags,  logs,  and  leaning  timber  obstracting  navigation  in 
the  Tensas,  between  Dallas  and  its  month  (abont  180  miles),  at  an  esti- 
mated cost  of  $23^000,  and  the  removal  of  the  same  class  of  obstructions 
in  Bayou  Macon,  from  Floyd,  the  present  head  of  navigation,  to  its  mouth 
(about  130  miles),  at  an  estimate  cost  of  $17,000. 

No  work  has  been  done  in  Bayou  Macon,  as  the  funds  appropriated 
were  not  sufficient  to  extend  operations  into  that  stream. 

Tensas  Biver  and  Bayou  Macon  are  navigable  only  during  high  stages 
of  water  in  Ouachita  Biver.  The  work  heretofore  done  has  benefited 
navigation  in  the  former  by  the  removal  of  obstructions  from  that  por- 
tion of  the  stream  in  which  it  was  carried  on.  This  work,  however,  is 
not  permanent,  as  new  obstructions  are  added  from  time  to  time  which 
require  removal  in  the  interest  of  safe  navigation. 

No  work  has  been  done  since  November,  1884,  when  the  funds  were 
exhausted. 

With  the  appropriation  asked  for  the  fiscal  year  ending  June  30, 1888, 
it  is  proposed  to  continue  the  removal  of  obstructions  from  the  channel 
and  banks  as  heretofore.  If  the  whole  amount  estimated  for  be  granted, 
work  can  be  prosecuted  in  both  streams. 

The  former  appropriations  are: 

By  act  approved  March  3,  1881 |3,000  00 

By  act  approved  July  5,  1884 4,000  00 


APPENDIX  T — REPORT  OP  CAPTAIN  BERGLAND.  1357 

With  the  amount  asked  for  the  fiscal  year  ending  Jane  30, 1888,  it  is 
proposed  to  continue  the  removal  of  obstructions  to  navigation  accord- 
ing to  the  project. 

Money  statement 

Joly  1,  1885,  amount  available 1 $130  59 

July  1, 1886,  amount  expended  during  fiscal  year,  exclualve  of  liabilities 

outstanding  July  1, 1^ - 104  66 

Joly  1, 1886,  amount  available 25  93 

Amount  appropriated  by  aot  approved  August  5, 1886 2,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 2, 025  93 

{Amount  (estimated)  required  for  completion  of  existing  project 8, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888  5, 000  00. 
Submitted  incompliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  lti67. 


COMMERCIAL  STATISTICS. 

I>nring  the  fiscal  year  the  bayou  was  navigable  from  January  to  May,  inclusive, 
and  boats  ascended  the  stream  to  Stein's  Bluff,  42^  miles  above  the  mouth. 

Three  steamboats,  of  100, 200,  and  300  tons  burden,  respeotivelv,  and  drawing  from 
3  to  4i  feet  of  water,  made  a  total  of  17  trips  in  the  stream,  and  the  following  freights 
-were  carried : 

Cotton bales..    8,000 

Cotton-seed sacks..  10,000 

Return  freights,  600  tons,  consisting  of  general  merchandise,  and  plantation  sup- 
plies; estimated  value,  (150,000. 


T  II. 

IMPROVEMENT  OF  YAZOO  RIVER,  MISSISSIPPI. 

Yazoo  Biver  is  formed  by  the  junction  of  Yallabnsha  and  Tallabatchee 
rivers,  in  Le  Flore  County,  Mississippi;  it  is  about  264  miles  in  length, 
flows  in  a  general  southwesterly  direction,  through  one  of  the  richest 
sections  of  country  in  the  South,  and  enters  the  Mississippi  Biver  9 
miles  above  Vicksburg. 

An  examination  of  the  wrecks  of  gunboats,  steamers,  and  other  ob- 
Btrnctions  placed  in  the  liver  during  the  late  war  was  made  by  the 
United  States  in  1873,  and  a  similar  examination,  which  included  the 
natural  obstructions  to  navigation,  was  made  in  1874.  The  project  for 
the  improvement  contemplated  the  removal  of  wrecks,  snags,  logs,  over- 
hanging timber,  &c.,  obstructing  navigation  throughout  the  entire 
len^h  of  the  stream. 

The  work,  however,  cannot  be  permanent,  as  new  obstructions,  caused 
by  floods,  caving  banks,  &c.,  are  brought  into  the  river  each  year,  and 
require  removal  to  render  navigation  safe,  consequently  no  detailed 
e8timate>s  for  permanent  improvement  have  been  submitted. 

The  wrecks  of  11  steamers,  sunk  during  the  late  war,  were  removed 
"by  contract  during  1873-?74.  In  1875  and  1877  the  United  States  snag- 
boat  O.  G.  Wagner  was  employed  in  removing  wrecks  and  other  ob- 


i^  ' 
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^'  T  12. 

> 

IMPROVEMENT  OF  BIG  SUNFLOWER  RIVER,  MISSISSIPPI. 

-ri    This  river  has  its  source  in  Mad  Lake,  Coabomo  County, Mississippi; 

iows  in  a  southerly  direction,  and  enters  the  Yazoo  Elver  about  55  miles 

c-iribove  the  mouth  of  the  latter.    During  extreme  high  water  it  is  navi- 

r^,  ^^ble  tO'Olarksdale,  Miss.,  280  miles  above  the  mouth.    Faisonia,  144 

:M>  uiiles  from  the  mouth,  is  ordinarily  considered  the  head  of  low-water 

navigation, 
oe  An  examination  was  made  by  the  United  States  in  1878,  and  the  plan 
-^-  EMJopted  for  the  improvement  consisted  in  building  wing-dams,  where 
^:-^{iecessary,  to  scour  a  channel  of  from  3  feet  to  40  inches  depth,  and  the 
removal  of  snags,  sunken  logs,  and  leaning  timber  obstructing  naviga- 
tion, at  an  estimated  cost  of  $6^,000. 
*^^  Work  was  begun  in  1879,  at  which  time  a  boat  could  not  make  a  trip 
"  ^  auder  ten  days,  and  often  fifteen  days.  After  the  completion  of  the  work  of 
~  1884-^85,  it  was  not  a  difficult  matter  to  make  a  trip  in  six  days  at  the 
!_  lowest  stages.  In  1879  there  were  but  18  or  20  inches  of  water  on  the 
~  crossings  at  Oliphant's  Bar  (eleven  in  all) :  during  tiie  low- water  season 

—  of  1884,  at  no  time  was  there  less  than  3o  inches  on  the  same,  and  on 
''I  some  of  them  over  3  feet.  The  work,  however  is  not  permanent|  as, 
r^  owing  to  sliding  and  caving  banks  and  the  formation, of  new  bars,  ob- 
_  Btructions  to  navigation  are  added  from  time  to  time. 

l&o  work  has  been  done  since  operations  were  suspended  for  lack 
of  funds  in  January,  1885,  and  numerous  additional  obstructions  have 
formed  since  that  time. 

With  the  amount  asked  for  the  fiscal  year  ending  June  30, 1888,  it  is 
proposed  to  continue  the  removal  of  snags,  logs,  and  overhanging  trees 
•  obstructing  navigation,  and  the  construction  and,  repair  of  wing-dams 

—  -where  required. 

— .       The  former  appropriations  are : 

—  By  act  approved  March  3, 1879 $20,000 

./  By  act  approved  Jane  14,  1880 • •  8,000 

^'    By  act  approved  March  3, 1881 4,000 

*   By  act  passed  August  2,  1882 6,000 

By  act  approved  July  5,  1884 5,000 

Amount  expended  to  June  30,  1886 42,000 

Money  statement 

July  1,  1885,  amount  available $45  38 

j;  July  1, 1886,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 

r^       outstanding  July  1, 1885 45  38 

^    Amount  appropriated  by  act  approved  August  5,  1886 5, 000  00 

^       r  Amount  (estimated)  required  for  completion  of  existing  project 19, 000  00 

^:      1  Amounttnatcan be  profitably expendedinfiscalyearenalngJune30, 1688    15,000  00 

]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and  • 

t,    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


ft 

During  the  fiscal  year  boats  have  not  ^ne  higher  up  than  William's  Landing,  about 
210  miles  above  the  mouth,  to  which  point  the  river  has  been  naviji^able  since  January 
1,  1886.  Johnsonville  has  been  the  upper  limit  of  low-water  navigation.  The  river 
has  been  navigable  the  entire  year,  and  two  steamboats  have  plied  in  the  stream ;  the 
Headlight,  drawing  4i  feet  of  water,  loaded,  with  a  carrying  capacity  of  195  tons. 
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Money  statement 

Jaly  1, 1885,  amount  available $425  84 

fnly  1, 1886,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

13    outstanding  July  1,  1865 272  60 

-Fuly  1,  1886,  amount  available -, 153  24 

^: Amount  appropriated  by  act  approved  August  5,  1886 2, 000  00 

_kmount  available  for  fiscal  year  ending  June  30,  1887 2,153  24 


1 


3 


Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  18(36  and  1867. 


COMMERCIAL  STATISTICS. 


During  the  fiscal  year  three  steamboats,  drawing  from  4  to  6  feet,  loaded,  with  carry- 
-ng  capacities  of  from  200  to  300  tons,  navigated  this  stream  from  December  to  June, 
inclusive,  carrying  the  following  freights :  i 

ZJotton bales..  13,000 

:;otton-seed sacks..  35,000 

Re l-om  freights  of  general  merchandise  and  plantation  supplies;  estimated  value 
>36O,000. 


T  14. 
IMPROVEMENT  OP  TALLAHATCHEE  RIVER,  MISSISSIPPI.     * 

The  headwaters  of  this  river  are  in  Tippah  and  Union  counties,  in 
fcbe  northern  part  of  Mississippi.  It  flows  in  a  southwesterly  direction 
cintil  joined  by  the  Cold  water  Eiver,  in  Q/iitman  County ;  thence,  as  the 
main  stream,  it  flows  in  a  southerly  direction,  and,  uniting  with  the 
Yallabusha  Eiver,  in  Le  Flore  County,  the  two  form  the  Yazoo  Eiver. 

^n  examination  was  made  by  the  United  States,  and  report  submit- 
ted in  January,  1879.  The  project  based  thereon  contemplated  the  re- 
moval of  snags,  sunken  logs,  and  overhanging  timber  obstructing  low- 
\?vater  navig^ion  from  its  junction  with  the  Cold  water  to  the  mouth,  a 
distance  of  lo5  miles,  and  also  the  removal  of  the  wreck  of  the  steamer 
Star  of  the  West,  lying  in  the  channel  8  miles  above  the  mouth.  The 
estimated  cost  of  such  improvement  was  $dO,000.  An  additional  exam- 
ination was  made  in  1880  to  obtain  further  information  in  regard  to  the 
river. 

TVork  was  begun  in  1879  and  continued  during  1880, 1881,  1882,  and 
X884.  Part  of  the  appropriations  of  1880  and  1881  and  the  entire  appro- 
priation of  1882  ($10,000  in  all)  were  expended  above  the  mouth  of  Cold- 
-water to  Batesville,  as  required  by  the  appropriation  acts.  This  por- 
tion of  the  river,  however,  was  not  included  in  the  original  estimate  of 
cost. 

The  work  done  has  resulted  in  the  removal  of  a  large  number  of  ob- 
structions and  greatly  increased  the  capacity  of  the  river  for  navigation. 
I*revious  to  improvement  the  river  was  navigable  from  the  mouth  of 
Gold  water  to  the  Yazoo  about  six  months  of  the  year.  Boats  from  the 
'S'azoo  are  now  enabled  to  run  to  Sharkey's  Landing,  100  miles  above 
the  mouth,  during  the  entire  year,  but  rarely  go  above  that  point  at  any 
stage,  their  owners  claiming  that  the  amount  of  commerce  will  not  justify 
the  expense  of  a  longer  trip.  Many  dangerous  obstructions  yet  remain 
iix  the  river,  the  removal  of  which  woul  i  greatly  benefit  navigation. 
86  £ 
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^n  examination  was  made  in  1879,  and  the  plan  of  improvement  con- 
vted  in  the  removal  of  snags,  sunken  logs,  leaning  timber,  &c.,  ob- 
-ncting  navigation  from  Grenada,  Miss.,  to  the  month,  a  distance  of 
miles.  An  examination  of  the  river  above  Grenada  was  made  in 
32,  and  that  portion  was  found  to  be  narrow,  shallow,  and  much  ob- 
"noted,  and  was  not  considered  worthy  of  improvement.  The  Illinois 
:M)tral  Eailroad  Bridge  and  a  highway  bridge  crossing  the  river  at 
*«^nada  are  barriers  to  navigation  above  that  point.  The  original 
.^mate  of  cost  of  improvement  was  $7,000.  It  was  found,  however, 
%.t  additional  funds  would  be  required  from  time  to  time  for  the  re- 
►  ^al  of  new  obstructions,  caused  by  caving  banks,  &c. 
KThe  improvement  was  begun  in  1881^  and  continued  during  1882, 1883, 
{^  1884,  and  has  resulted  in  making  the  stream  navigable  daring  five 
isix  months  of  the  year,  or  at  hierh  and  medium  stages  of  water, 
^^othing  has  been  done  since  December,  1884,  when  the  available 
K  ds  were  exhausted. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
^n8,  it  is  proposed  to  continue  the  removal  of  obstructions  from  the 
K*^nnel  and  banks  as  heretofore. 
CThe  former  appropriations  are : 

Sftct  approved  March  3, 1881 $3,500 

^act  passed  Aa^st  2,  1882 3,&00 

«*ot  approved  July  5,  1884 2,000 

Amoont  expended  to  Jnne  30, 1886 9,000 

COMMERCIAL  STATISTICS. 

C*he  river  was  navigable  from  Grenada  to  the  mouth  during  about  six 
ths  of  the  fiscal  year.  "So  steamboats  navigated  the  stream  within 
time,  and  no  reliable  commercial  statistics  coidd  be  obtained. 

Money  statement, 

o>tiDt  appropriated  by  act  approved  Aagust  5,  1 886 $2, 000  00 

^Kuoont  that  can  be  profitably  expended  in  fiscal  year  endmg  Jane  30, 1888      5, 000  00 
bmitted  in  compliance  with  reqoirements  of  section  2  of  river  and 
^Xiarbor  acts  of  1866  and  1867. 


Ti6. 

IMPEOVEMENT  OF  STEELE'S  BAYOU,  MISSISSIPPI. 

Chilis  bayou  is  a  tributary  of  Yazoo  Biver.  It  has  its  source  in  Swan 
ke,  Washington  County^Mississippi,  flows  ^n  a  southerly  direction 
^^^Ulel  to  the  Mississippi  Itiver,  and  enters  the  Yazoo  about  12  miles 
^^e  its  mouth,  and  generally  it  is  not  navigable  except  when  the 
^^issippi  Eiver  is  high  enough  to  All  the  lower  portion  of  the  bayou 
t^Vi  its  backwater. 

^n  examination  was  made  by  the  United  States  in  1880.  Ko  esti- 
^t:«  of  cost  of  improvement  was  submitted  by  the  United  States  En- 
^^r  officer  in  charge,  but  his  assistant,  who  made  the  examination, 
[Ported  the  probable  cost  at  $14,960. 

^be  only  appropriation  for  this  improvement  was  made  by  river  and 
*^^bor  a€t  of  July  6, 1884,  $2,600. 
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T  17, 
IMPROVEMENT  OF  BIG  BLACK  RIVER,  MISSISSIPPI. 

)tream  rises  in  Webster  and  Choctaw  counties,  Mississippi,  flows 
leral  sonth westerly  direction,  and  enters  the  Mississippi  Eiver  at 
jrulf.  Miss.,  having  an  estimated  length  of  about  400  miles. 
>ridge  of  the  Louisville,  New  Orleans  and  Texas  Railroad,  about 
}  above  the  mouth,  and  that  of  the  Yicksburg  and  Meridian  Bail- 
lout  90  miles  above  the  mouth,  neither  having  draws, form  ob- 
ns  to  free  and  safe  navigation  at  all  stages  of  water.  Two  high- 
dges  without  draws,  respectively,  25  and  78  miles  above  the 
also  form  barriers  to  navigation.  The  river  above  the  first  rail- 
idge  at  present  is  navigated  only  by  flat-boats  carrying  staves, 

settlers  assert  that  previous  to  the  building  of  the  railroads, 
uantities  of  cotton  and  produce  were  shipped  annually  down 
\r  in  flat  and  keel  boats,  and  it  is  probable  that  if  the  bridge 
tions  were  remedied,  and  the  bank  and  channel  obstructions 
i,  at  least  a  portion  of  th^  commerce  of  the  country  bordering 
3r  would  find  a  way  to  market  by  this  route  to  the  Mississippi 
Owing  to  the  comparatively  short  distances  between  points  on 
Mg  Black  Biver  and  the  different  railroads  which  border  and 
:,  as  well  as  its  proximity  to  the  Yazoo  Biver  at  Satartia,  it  is 
ble  to  form  any  estimate  of  the  benefits  to  be  derived  from  the 
h  improvement  of  the  river  between  Cox's  Ferry  and  its  mouth, 
xamination  of  the  stream  was  made  by  the  United  States  in 
id  the  project  for  its  improvement  contemplated  the  removal  ot 
ogs,  overhanging  timber,  and  several  wrecks  obstructing  navi- 
from  the  mouth  to  Cox's  Ferry,  a  distance  of  130  miles,  at  an 
3d  cost  of  $32,000. 

)nly  appropriation  for  this  improvement  ($5,000)  was  made  by 
id  harbor  act  of  July  5, 1884.  Operations  were  begun  at  the 
n  October,  1884,  and  continued  up  stream  for  a  distance  of  75^ 
This  work  resulted  in  the  removal  of  the  principal  obstructions 
e  banks  and  channel,  and  greatly  increased  the  facilities  for 
ion  on  that  portion  of  the  river  in  which  it  was  done. 
Drk  was  done  during  the  fiscal  year,  as  the  balance  available 
ufficient  to  resume  operationiS,  if  it  had  been  considered  advisa- 
o  so. 

B  the  present  artificial  obstructions  remain,  the  stream  will  be 
ted  at  all  stages,  hence  the  removal  of  natural  obstructions  would 
nlitate  flat-boat  and  stave-boat  navigation.  For  these  reasons 
»nght  that  for  the  present  no  additional  funds  are  required  for 
rovement  of  this  river. 

Money  statement. 

)85,  amoant  available « $879  73 

186,  amoant  expended  daring  fiscal  year,  ezclasiye  of  liabilities 

iding  gfbly  1, 1885 621  35 

386,  amoant  available ; 258  38 

appropriated  by  act  approved  Aagust  5, 1886 5,000  00 


available  for  fiscal  year  ending  June  30, 1887 5,258  3^ 

t  (estimated)  required  for  completion  of  existing  project 22, 000  00 

ted  in  compliance  with  ; 
>r  acts  of  1866  and  1867. 


ted  in  compliance  with  requirements  of  section  2  of  river  and 
of  1866       
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COMMERCIAL  STATISTICS. 

>oat8  in  this  stream  ply  np  and  down,  discharginji;  a  large  proportion  of  their 
1  at  the  railroad  crossing,  and  making  occasional  trips  to  Memphis,  hence  fnll 
rcial  statistics  conld  not  be  obtained.  It  has  been  ascertained,  however,  that 
)r  was  navigable  for  abont  seven  months  of  the  fiscal  year.  Three  steamboats, 
igs,  seven  barges,  and  numerous  wood-rafts,  drawing  from  2  to  4  feet  of  water, 
bSi  it  during  that  time,  the  steamers  having  capacities  of  from  100  to  125  tons 
ad  the  barges  50  tons  each, 
bllowing  freights  were  carried : 

bales..  6,000 

seed sacks..  25,000 

number..  1,200,000 

r feet,B.M..  900,000 

cords..  20,000 


T  19. 
SIPEOVEMENT  OF  SOUTH  FOEKED  DEEE  EIVEE,  TENNESSEE. 

)  river  heads  in  McNairy  and  Henderson  counties,  Tennessee,  and, 
g  in  a  general  northwesterly  direction,  joins  the  main  Forked  Deer 
8  miles  below  Dyersbnrg,  Tenn.  The  commerce  of  the  country 
^b  which  it  passes  is  considerable,  and  before  the  introduction  of 
ids  was  carried  upon  this  stream  to  the  Mississippi  Biver.  Of 
ears,  however,  the  railroads  have  diverted  the  transportation  of 
d  portion  of  the  products  in  other  directions.  Two  railroads  and 
unty  bridges,  all  without  drawi^ ;  a  log  boom  at  Hosier  Mill,  about 
les  above  the  mouth,  and  a  brush  dam,  13  miles  below  Bell's  Depot, 
>out  130  miles  above  the  mouth,  which  deflects  the  main  body  of 
'er  into  an  artificial  channel  for  the  use  of  private  parties,  all  form 
3  obstructions  to  the  navigation  of  this  river.  Owing  to  these  ob- 
ons,  the  navigation  is  principally  by  means  of  flat-lK)ats  that  can 
nder  the  bridges. 

examination  of  the  river  was  made  by  the  United  States  in  1880, 
le  project  for  its  improvement  contemplated  the  removal  of  snags, 
eaning  timber,  and  similar  obstructions  to  navigation,  at  an  esti- 
cost  of  $19,250.  The  original  plan  contemplated  improving  the 
rem  Sharon  to  the  mouth  ^bout  114  miles),  only,  but  operations 
»een  carried  up  to  Jackson^  Tenn.,  the  head  of  navigation,  81  miles 
Sharon. 

rk  was  carried  on  daring  1883  and  1884,  and  a  large  number  of  ob- 
ions,  principally  overhanging  timber,  were  removed  between  the 
I  and  Jackson,  which  greatly  increased  the  facilities  for  naviga- 
As  long  as  the  artificial  obstructions  remain  the  whole  river  can- 
\  made  navigable  for  steamboats,  but  the  portion  below  the  lower 
iction,  about  100  miles  above  the  mouth,  and  the  reach  from  Bell's 
)  to  Jackson,  about  60  miles,  can  be  improved  in  the  interest  of 
boat  navigation. 

hing  has  been  done  since  December,  1884,  when  the  funds  for  this 
veroent  were  exhausted. 

nld  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
it  is  proposed  to  continue  the  removal  of  obstructions  from  the 
el  and  banks  as  heretofore. 
•  former  appropriations  are : 

passed  Aagnst  2,  1882 |3,000 

approved  July  5,  1884 2,000 

t  expended  to  Jane  30, 1886 5,000 


i 
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A  new  gauge  was  pat  up  at  Jacksonport,  and  the  high- water  section 
of  the  gauge  at  Nashville  was  reconstructed  and  new  bench-marks  lo- 
cated and  marked.  In  addition  to  the  above  the  Mississippi  Bivei 
Commission  has  inspected  the  gauges  on  the  Mississippi  Biver  and 
made  the  necessary  repairs,  ^scords  of  the  daily  readings  of  the 
gauges  have  been  furnished  the  Mississippi  Biver  Commission,  and  a 
copy  of  the  CarroUton  gauge  record  ha«  been  furnished  the  assistant 
engineer  in  local  charge  of  the  examination  and  survey  of  the  South 
Pass  of  the  Mississippi  Biver.  Hydrographs  of  all  gauges  were  made, 
but  retained  in  this  bfBce. 

Copies  of  the  gauge  records  at  all  the  stations  are  transmitted  here- 
with. 

In  accordance  with  the  joint  resolution  approved  February  21, 1871, 
referred  to  above,  the  sum  of  $5,000  was  to  be  appropriated  annually 
for  these  gauges.  As  no  appropriation  was  made  for  the  past  fiscal 
year,  and  the  amount  available  was  not  sufBcient  to  maintain  all  the 
gauges,  the  Mississippi  Biver  Commission  has  paid  the  observers  at  the 
gauge  stations  on  the  Mississippi  Biver,  to  prevent  the  suspension  of 
those  important  observations. 

Money  statement, 

July  1, 1885,  amonnt  available |2>117  63 

July  1,  1886,  amonnt  expended  daring  fiscal  year,  ezolnsive  of  liabilities 

outstanding  Jnly  1,  1885 1,866  39 

Jnly  1,  1886,  amonnt  available : 251  14 

Amonnt  appropriated  by  act  approved  August  5, 1886 5, 000  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 5, 251  14 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888      5, 000  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
i      harbor  acts  of  1866  aud  1867. 


Comparison  of  flood  of  1886  \DitK  hifjiest  water  previously  recorded  at  the  different  8tati4ms, 


Stations. 


Cairo 

Memphis 

Helena 

Ifonth  of  White  River 

rAke  Providenoe 

Vicksbnrg 

Katobez 

Bed  Riyer  Landing  . . . 

Baton  Ronge 

CfirroUton 

Saint  Louis 

I^onlsville  (npper) 

IionisviUe  (lower) 

Fort  Leavenworth,^. 

Kashviile 

Plorence 

Jacksonport 

I<fttIeRook 

Alexandria 


Highest  water 

preyioQsly  re- 

recorded. 

Year. 

Gange 
reading. 

Feet. 

1883 

62.17 

1682 

85.15 

1882 

47.20 

1882 

48.40 

1862 

40.87 

1862 

51.10 

1862 

60.80 

1882 

48.50 

1884 

86.20 

1862 

15.00 

1844 

4L80 

1884 

46.60 

1884 

72.00 

1881 

26.75 

1882 

55.80 

1867 

8L08 

1867 

82.83 

1857 

81.00 

1866 

86.46 

Highest  water  of  1886  to 
June  80. 


Date. 


April  18 

April  28 

April  80 

May  4 

May  7 

May7to0 

May  8  to  11 

May  81 

May  81  to  June  2 

May  81 

May  13 

April  10 

April  10 

March  26 

April  10 

Aprils 

May  12 

Febmary  16.... 
June  17 


FmL 

50.08 
84.80 
48.10 
48.80 
87.81 
44.15 
48.75 
4L04 
82.10 
13.80 
27.00 
32.75 
58.45 
15.80 
48.50 
28.10 
24.00 
17.00 
27.00 


Relation  to  pre- 

vioQS  highest 

reoora. 


Below. 

Above. 

F$et 

1.10 

FmL 

.85 

.00 

*io* 

2.06 

6.05 

6.55 

6.66 

4.10 

2.10 

14.80 

13.85 

13.55 

10.05 

5.80 

2.08 

a83 

18.10 

a66 

••••*••••• 

APPENDIX  U. 


IMFBOVEMENT  OF  ARKANSAS  RIVER;  OF  RIVERS  IN  THE  STATE  OF  AR- 
KANSAS, AND  OF  BLACK  RIVER  IN  ARKANSAS  AND  MISSOURI. 


BEPOBT  OF  CAPTAIN  H.  S.  TABEB,  CORPS  OF  ENQINEEESy  OFFICER  IN 
CHARGE,  FOR  TEE  FISCAL  YEAR  ENDING  JUNE  20, 1886,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  RemoyiDg  obstraotions  in  Arkansas 

River,  Arkansas. 
8.  Arkansas  River  at  Pine  Blnff,  Arkansas. 

3.  Black  River,  Arkansas  and  Missouri. 

4.  White  River,  Arkansas. 


5.  White  River  above  Bnffal<^  Shoals,  Ar- 

kansas. 

6.  Saint  Francis  River. 

7.  Saline  River,  Arkansas. 

8.  L'Angnille  River,  Arkansas. 


SURVEYS. 


9   Survey  of  Arkansas  River,  Arkansas, 
from  Little  Rook  to  its  month. 


10.  Continuation  of  the  survey  of  Arkan- 
sas River  from  Wichita,  Kansas,  to 
Fort  Gibson,  Indian  Territoiy. 


United  States  Engineer  Office, 

LiUle  Bodkj  Ark.j  July  1, 1886. 

General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  June  30,  1886,  upon  the  works  under  my 
charge. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

H.  S.  Taber, 
Captain  of  Engineers. 
Brig.  Cten.  John  Newton, 
Chief  of  Engineers^  U.  8.  A. 


U  X. 

REMOVING  OBSTBUGTIONS  IN  ARKANSAS  BTVER,  ARKANSAS. 

As  the  first  expenditure  of  money  on  this  river  was  made  as  early  as 
1833,  it  is  not  an  easy  matter  to  determine  what  was  the  original  con- 
dition of  the  navigable  portion  of  this  stream ;  but  from  the  delta-like 
upper  reaches  it  may  be  inferred  on  very  substantial  grounds  that  shifting 
sand-bars,  numerous  drift-piles,  and  dangerous  snags  characterized  the 
obstacles  to  navigation  in  the  lower  reaches,  and  gravel  and  rock  shoals, 
with  a  few  snags  and  many  overhanging  trees,  constituted  those  of  the 

1371 
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kept  so  at  medium  stage  of  water  (not  the  year  round,  on  account  of 
bars)  had  $30,000  been  available.  As  it  is,  boats  have  picked  their  way 
through  snags  In  an  uncertain  way.  One  has  been  sunk,  and  others 
damaged,  and  confidence  in  river  navigation  destroyed. 

While  no  permanent  results  can  be  secured  except  by  carrying  out 
the  details  of  the  plan  submitted  in  my  last  annual  report  for  the  per- 
manent improvement  of  the  river,  yet  until  that  is  accomplished  there 
should  be  an  assured  annual  appropriation  to  keep  the  river  free  of 
snags,  in  the  interests  of  the  constantly  increasing  commerce,  of  at  least 
$35,000. 

As  to  commercial  statistics,  please  refer  to  the  head  "  Survey  of  the 
Arkansas  Biver  from  Little  Kock  to  its  mouth,"  in  addition  to  what  is 
given  below. 

In  two  years  there  has  been  a  most  remarkable  interest  developed  in 
industries  of  all  kinds,  and  this  State  is  like  a  young  State  in  many  re- 
spects. 

The  people  are  awake,  but  as  yet  do  not  present  facts  as  to  commerce 
that  really  are  to  be  had,  so  that  all  that  appears  here  is  much  b^low 
what  could  be  given,  and  which  will  appear  as  soon  as  systematic  rec- 
ords are  kept. 

Since  but  $19,875  was  appropriated  by  act  approved  August  5, 1886, 
the  river  will  become  so  obstructed  that  it  will  require  at  least  $50,000 
to  maintain  a  channel  during  the  fiscal  year  ending  June  30, 1888. 

The  amount  ($75,000)  appropriated  by  act  approved  August  5, 1886, 
is  too  small  to  have  any  appreciable  effect  in  reducing  the  amount  of 
snagging  operations  required  during  the  years  ending  June  30, 1887,  or 
1888. 

Prompt  attention  to  the  permanent  improvement  would  save  these 
heavy  outlays  for  snagging,  that  have  to  be  repeated  annually  to  keep 
the  channel  open. 

Attention  is  specially  invited  to  this  matter,  aa  there  is  a  great  chance 
here  for  practical  economy,  so  far  as  this  river  goes. 

Money  statement    , 

July  1,  1885,  amount  available |7,631  21 

Jaly  1,  1686,  amoant  expended  daring  fiscal  year,  ezclosive 

ofliabilitiesoatstanding  July  1,  18§5 (6,321  11 

July  1,  1886,  outstanding  Liabilities 2S7  00 

6,618  11 

July  1,  1886,  amount  available 1,310  10 

Amount  appropriated  by  act  approved  August  5, 1886 19, 875  00 

Amount  available  for  fiscal  year  ending  June  30,  1887 21, 185  10 

{Amount  (estimated)  required  for  completion  of  existing  project  annually 
until  permanent  improvements  are  effectively  begun 35, 000  00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1888    50,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  a*id 
harbor  acts  of  1866  and  1867. 

KXPBNSE   ACCOUNT,  REMOVIKa  OBSTRUCTIONS  IN  ARKANSAS   RIVER,  ARKANSAS  AND 

KANSAS. 

Pay-rolls,  labor,  &c $5,594  86 

Subsistence  supplies ^  315  15 

General  supplies 177  21 

Traveling  expenses 30  08 

Stationery 6  14 

Fuel 136  17 

Office  rent 60  00 

Freight  charges •..«««^ * 1  50 

Total 0.321  11 


^ 
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COMMXBCIAL  STATISTICS. 

The  commeroe  referred  to  here  relates  principally  to  the  reach  between  Little  Roek 
and  Fort  Smith,  where,  owing  to  the  incomplete  state  of  the  mapSf  no  proTlsion  his 
yet  been  made  for  anything  bat  snagging  operations. 

Office  of  Jenkins  A.  Parkkr, 

COTTON-BUTEHS  AND  GeNBRAX  BiSKCHAMTB, 

ParU,  Ark.y  July  27,  1886. 

Dear  Sir:  Oar  Mr.  E.  E.  Jenkins  is  ont  of  place  Jost  now,  and  left  the  information 
asked  for  in  yoors  of  21st  instant  for  ns  to  deliver ;  and  onr  estimate  shows,  approxi- 
mately, 1150,000  goods  sold,  3,246  bales  cotton  bonght,  1,160,000  ponnds  merchandin 
received,  exclasiye  of  bnsiness  done  by  fonr  blackunith  shops,  one  good  flooring  and 
grist  mill,  three  steam  cotton-sins. 

All  oar  houses  except  one  snipped  some  cotton  by  river  last  season,  and,  with  no 
river  navigation  from  October  1,  1885,  to  February  1, 1886,  25  i>er  cent,  of  the  cotton 
was  shipped  by  boat.  About  40  per  cent,  of  the  freights  received  this  year  (1886) 
have  been  by  river,  and  with  good  navigation  the  year  ronnd  90  per  cent,  of  freights 
received  and  shipped  by  our  town  would  be  b^  boat. 

The  dififerenoe  in  freights  by  river  and  rail  is  about  20  to  25  cents  per  hundred  in 
favor  of  river. 

From  best  showing  we  can  get  from  other  points,  asked  for,  we  give  abont  number 
of  pounds  freights  received  and  bales  cotton  shipped,  and  yon  can  pro  rata  from  state- 
ment above  to  arrive  at  value  of  business. 


LooiJity. 


BoMTlUe 

Pattenoii*8B1iiir. 

HorriBon's  Blnff 

Pnlrie  View  and  BUsworth  (inland) 


Fnlclits 
rooeived. 


PoumdM. 
800,000 
150,000 
180,000 
800,000 


CottaB 
■hipped. 


700 


Charleston  does  about  20  per  cent,  less  business  than  our  town. 

Have  been  unable  to  get  anything  £rom  Magazine  and  Booneville,  both  of  which 
may  be  considered  river  towns  and  do  a  confdderable  business. 

Hoping  our  efforts  may  prove  of  value,  and  Joining  you  in  an  earnest  wish  for  bet- 
ter river  facilities. 

We  subscribe  ourselves, 

Jenkins  &,  ' 
Mr.  0.  T.  Walker.  "^^ 


LETTER  OF  MR.  JAMES  K.  PERRY. 

Dardanelle,  Ark.,  July  27,  1886. 
Dear  Sir  :  In  answer  to  your  request  for  estimate  of  business  at  the  port  of  Dar- 
danelle, I  have  the  pleasure  to  give  yon  the  following  figures,  which  may  be  relied 
on  as  a  close  estimate  of  the  present  business,  to  wit : 

Cotton,  16,000  bales,  valued  at $720,000 

Dressed  lumber,  2,000,000  feet 300,000 

Wool,  hides,  and  furs 10*000 

Wheat  and  com lo|O00 

Cotton-seed,  1,000  tons ISJSOO 

Various  country  produce 5,000 

Cattle,  sheep,  and  horses 20|000 

General  merchandise,  imported 566*  000 

With  a  river  navigable  at  all  seasons  of  the  year  the  exports  of  cotton,  com,  and 
cattle  may  be  increased  50  per  cent.  The  shipments  of  lumber  would  be  increased 
100  percent. 

These  figures  have  been  arrived  at  carefully,  and  may  be  regarded  as  reliable. 
Yours,  truly, 

^,    ^  ^  ^  James  K,  Perrt. 

Mr.  C.  T.  Walker, 

Little  Bockf  Ark. 
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Ua. 

IMPBOVEMENT  OF  ABEAKSAS  RIVER  AT  PINE  BLUFF,  ARKANSAS. 

This  reach  of  river,  which  lies  in  the  vicinity  of  Pine  BlafF,  Ark.;  was 
in  a  very  bad  condition  prior  to  any  attempts  at  improvement.  At  one 
point  a  cnt-off  was  threatened  which  wonld  change  the  slope  of  the  river 
from  three-foarths  of  a  foot  per  mile  to  4  feet  per  mile.  At  another 
point  a  bad  bar  interfered  with  navigation  at  low  water,  and  in  the  sharp 
bend  in  fh>nt  of  the  town  of  Pine  Bluff  the  river  was  eroding  the  banks 
with  a  rapidity  that  threatened  to  sWeep  the  town  from  existence.  The 
original  project  proposed  to  accomplish  three  objects,  viz : 

^rst.  To  protect  the  river  bank  in  front  of  the  town  from  farther 
•erosion. 

Second.  To  rectify  the  coarse  of  the  river  in  the  bend  above  town  in 
order  to  remove  a  bar  now  existing  there,  •  •  •  and  also  by  dimin- 
ishing the  carvatare  of  the  bend  to  lessen  the  tendency  to  excessive 
aconr  in  front  of  Pine  Bluff. 

Third.  To  prevent  the  formation  of  a  cut-off  now  threatened  across 
the  peninsula  opposite  Pine  Bluff.  •  •  •  The  whole  improvement 
to  extend  over  13  miles  of  river. 

Up  to  June  30, 1884,  $67,287.14  had  been  expended  with  the  above 
objects  in  view.  Three  thousand  nine  hundred  feet  of  the  town  front, 
beginning  at  Brump's  Bayou,  was  revetted  during  1881.  Three  thousand 
seven  hundred  feet  of  Yell's  Bend  was  revetted  the  same  year  to  pre- 
vent the  cut-off,  and  a  wire  curtain  dU^e  1,110  feet  long  was  put  in  to 
affect  the  bar.  In  1882  3,000  feet  more  of  Yell's  Bend  was  revetted,  and 
in  1883  the  old  works  were  repaired,  3,000  feet  of  bank  in  Yell's  Bend 
was  regraded,  and  1,000  feet  of  high- water  protection  put  in  place. 
During  the  fiscal  year  ending  June  30, 1884.  little  was  done  except  to 
care  for  plant.  July  1, 1884,  there  renJIiinea  of  all  this  work  only  the 
wire  curtain  dike.  This  result  was  predicted  by  the  various  engineers 
in  charge,  inasmuch  as  the  works  had  to  be  left  in  an  unfinished  state 
owing  to  failure  of  funds. 

The  work  in  Yell's  Bend  had,  however,  a  long  life  to  delay  the  ad- 
vance of  the  riveruntil  changes  above  rendered  the  danger  less  imminent. 
The  wire  curtain  dike  did  good  service,  and  the  bar  was  much  im- 
proved.   The  town,  however,  was  left  at  the  mercy  of  the  river. 

During  the  fiscal  year  ending  June  30, 1885,  $48,813.98  was  expended 
in  building  2  dikes,  one  1,520  feet  and  the  other  251  feet  in  length,  as 
fully  set  forth  in  my  last  annual  report.  These  two  dikes  successfully 
arrested  the  caving  banks,  and  at  this  writing  are  in  excellent  condi- 
tion and  meeting  every  expectation.  During  the  fiscal  year  ending 
June  30, 1886,  two  short  dikes  were  placed  in  front  of  the  town  to  in- 
crease the  deposit  at  an  expense  of  $2,150.61.  The  balance  was  held  as 
a  contingent  to  watch  the  ever-changing  regimen  of  the  river.  The 
blocks  at  the  lower  end  of  the  town  are  as  yet  unprotected,  and  to  give 
absolute  security  the  dikes  placed  in  1884-'85  should  be  extended,  but 
it  was  not  deemed  wise  to  expend  the  balance  until  a  farther  contingent 
fund  should  be  available,  inasmuch  as  it  will  be  some  years  before  the 
river  will  have  a  settled  course.  Indeed,  it  cannot  have  until  it  is  per- 
manently improved  upon.  Therefore,  so  long  as  a  change  in  the  regi- 
men above  is  likely  to  cause  the  river  to  move  down  upon  this  peculiar 
reach  and  attack  the  banks  in  an  entirely  new  quarter,  so  long  will  it 
be  necessary  to  have  a  contingent  with  which  to  guard  the  works.  Just 
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U3. 

IMPROVEMENT  OF  BLACK  RIVER.  ARKANSAS  AND  MISSOURI. 

Before  any  improvements  were  made  upon  this  river,  its  channel  wa» 
choked  with  logs  and  snags,  and  obstructed  by  overhanging  trees,  and 
in  many  places  shoals  interfered  with  its  navigation  at  low  water  by  any 
but  very  light-draught  boats. 

Its  banks  caved  but  little,  and,  except  at  the  shoals,  it  was  character- 
ized  by  greater  depth  of  water  than  is  found  in  streams  generally  in  tW. 
vicinity,  due  to  its  being  narrow  and,  its  banks  firm. 

The  original  plan  for  its  improvement  contemplated  the  removal  of* 
the  obstructions  and  the  improvement  of  the  shoals,  the  latter  by  wing- . 
dams.    A  few  sloughs  were  to  be  closed  up  so  as  to  confine  the  water 
to  the  main  channel. 

Up  to  June  30, 1885,  $49,010.80  had  been  expended  in  carrying  out  the 
above  plan.  This  expenditure  gave  great  relief  to  navigation,  especially 
that  made  in  the  year  ending  June  30, 1885,  inasmuch  as  the  new  snag-^ 
boat  operated  in  that  year. 

It  is  to  be  regretted  that  no  appropriation  was  made  available  for 
the  year  ending  June  30, 1886,  as  some  of  the  good  effects  of  the  work 
the  previous  year  were  lost,  owing  to  there  not  being  funds  to  open  up 
the  upper  river.  Nothing  has  been  done  during  the  fiscal  year  ending 
June  30, 188G,  the  funds  sufficing  only  to  preserve  the  property.  Snag- 
ging operations  in  this  stream,  as  in  others  of  similar  character  in  this- 
district,  have  to  be  repeated  annually,  though  not  so  much  so  in  this  par- 
ticular river  as  in  some  others,  on  account  of  the  more  permanent  char- 
acter of  its  banks. 

There  are  a  few  shoals  that  should  be  improved  by  wing-dams  and  pos- 
sibly a  few  chutes  that  need  closing.  Taking  all  these  facts  together, 
it  is  estimated  that  $10,000  could  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1888.  It  is  believed  that  after  this  river  is  thor- 
oughly opened  up,  a  sum  not  to  exceed  $8,000  a  year  will  keep  it  open: 
to  navigation,  until  the  country  becomes  cleared  up,  when  a  less  sum, 
would  sufiice,  on  account  of  the  smaller  number  of  snags  likely  to  be 
brought  in  annually. 

Since  by  act  approved  August  5, 1880,  only  $5,000  were  appropriated,. 
$15,000  could  be  profitably  expended  in  the  year  ending  June  30, 1888. 

Money  statement 

July  1,  1685,  amount  available $1,624  10 

Jul  V  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1885 $1,121  32 

July  1,  1886,  outstanding  liabilities 145  00 

1,266  3a 

Jaly  1,  1886,  amount  available 502  78- 

Aiiiount  appropriated  by  act  approved  August  5,  1686 5, 000  00* 

Amount  available  for  fiscal  year  ending  June  30, 1887 5, 502  78^ 

r  Amount  (estimated)  required  for  completion  of  existing  project,  an  au- 

I       nual  appropriation  of 8,000  00 

t  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1888    15, 000  00- 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

87  E 
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EXPENSE  ACCOUNT  IMPROVING  BLACK  RIVER,  ARKANSAS   AND   MJSSOUIi 

Pay-roll,  labor,  &c $ 

General  supplies -- 

Traveling  expenses 

Fuel 

Rent  of  office - 

Stationery 

Total 


COMMERCIAL  STATISTICS. 

% 

Steamer  Gkoros  W.  Decce 
Newport,  Ark.,  June  4 

Replying  to  your  favor  of  2d  instant  relative  to  amoant  of  bnsiness  done  p 
will  say  that  Black  and  Current  rivers  carry  out  about  15,000  bales  of  cotton, 
eotton  seed,  40,000  bushels  corn,  5,000  bushels  wheat,  about  ^0,000  worth  of  h 
bacon,  and  700,000  pounds  general  store  merchandise. 

The  milling  interests  are  large ;  fully  3,000,000  staves  and  20,000,000  feet  Ini 
liandled  per  year. 

At  least  one-third  of  the  above  estimate  is  brought  out  of  Cmrent  River,  i 
deep,  but  being  narrow  Is  obstructed  by  overhanging  treea  and  snags,  and  i 
attention  the  same  as  Black  River. 

Will  also  state  that  about  300,000  railroad  ties  are  handled  above  Black  Ro< 
Respectfully,  yours, 

George  Good 
H.  S.  Taber, 

Captain,  U,  S.  Corps  of  Engineers. 


U  4. 
IMPROVEMENT  OF  WHITE  RIVER,  ARKANSAS. 

This  appropriation  was  made  by  act  approved  July  5, 1884,  and 
first  separate  appropriation  made  for  the  entire  river,  if  the  sma 
of  $10,000,  made  by  act  approved  March  3, 1879,  is  excepted.  Ei 
appropriations  made  for  this  river,  under  any  head,  was  made  I 
approved  March  2, 1833.  Summing  up  all  the  varioas  works  of  im] 
ment,  it  may  be  inferred  that  prior  to  1833  this  river  was  much  c 
with  drift  piles,  logs,  and  snags  in  its  lower  portions,  and,  sa.v 
Batesville  up,  gravel  shoals,  rocky  crossings,  channel  bowlders,  and 
hanging  trees  impeded  navigation. 

In  the  originally-adopted  project  snagging  operations  figured  la 
To  these  were  added  blasting  operations  for  ledges  and  bowlden 
dam  building,  to  remove  gravel  bars,  to  close  chutes,  from  time  to 
as  appropriations  warranted  and  commerce  required.  This  rive 
been  united  so  often  with  the  Saint  Francis,  and  again  once  wit 
Black  and  Saint  Francis,  and  once  with  the  Black  and  Little  Red, 
having  no  records  in  this  office  earlier  than  the  first  Annual  Report  ( 
Chief  of  Engineers,  received  after  the  entry  of  the  officer  in  charge 
the  service  in  1873,  it  is  impossible  to  give  exactly  how  mnch  had 
expended  on  the  White  River  to  June  30, 1884. 

After  a  careful  study  of  House  Ex.  Doc.  No.  64,  Forty-eighth  Con^ 
first  session,  the  approximate  amount  is  set  down  as  not  under  $17C 
and  not  over  $200,000.  This  estimate  should  be  given  a  weight:  i 
scale  of  10.  On  July  J ,  1864,  the  river  was  in  excellent  navigable  o 
tion  for  boats  drawing  not  to  exceed  3  feet  of  water  from  its  moai 
Newport,  Ark.    From  Newport  to  Batesville  there  were  many  tm 
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SDags,  and  from  Batesville  to  Buffalo  Shoals  there  were  numerous 
hoals,  rendering  navigation  very  uncertain^ 
>m  Buffalo  Shoals  to  Forsythe,  Mo.,  there  were  many  fine  reaches 
er ;  but  the  depth  of  water  on  Buffalo  Shoals  and  others  less  dan- 
.8  prevented  any  navigation  at  ordinary  stages  of  water. 
3  first  project  proper  under  this  separate  head  was  forwarded  to 
office  August  18, 1884,  and  recived  back  approved  August  25, 1884, 
mefly  stated,  provides  that  the  $35,000  appropriated  be  *^  employed 
5  general  woik  of  improving  the  Whit«  Eiver,  removing  snags  and 
lers  and  other  obstructions  to  navigation,  building  wing-dams  to 
>Ye  shoals,  repairs  to  plant  and  care  of  same,"  and  '^  to  survey  the 
as  provided  for  by  my  predecessor,  accurately,  with  a  view  to  its 
^vement  from  Forsythe^,  Mo.,  to  as  far  down  as  possible,  at  an  ex- 
>  not;to  exceed  $80  per  mile,"  a'fixed  sum  of  $11,366  to  be  set  aside 
le  survey.  The  survey  was  begun  eai  ly  in  May,  1885.  Except  when 
aterests  of  navigation  required  immediate  improvements,  it  was 
ed  best  to  do  as  little  work  as  possible  until  the  survey  gave  a  bet- 
ea  of  where  the  money  could  be  applied  to  best  advantage. 
d  principal  expenditures  for  improvements  made  during  the  fiscal 
ending  June  30, 1885,  were  made  for  that  portion  of  the  river  lying 
ien  Jacksonport  and  Buffalo  Shoals.  There  was  an  unexpended 
ce  of  the  appropriation  for  the  "  improvement  of  the  White  River 
^n  Jacksonport  and  Buffalo  Shoals,"  available  July  1, 1884.  When 
7as  exhaust^,  work  was  continued  for  a  short  time  under  this  head. 
d  survey  was  pushed  forward  with  much  vigor  during  July  and 
ist,  and  had  reached  Newport,  Ark.,  when  the  amount  allotted  for 
s  exhausted.  This  includes  a  pencil  plotting  of  the  notes  upon 
i  paper,  to  give  a  general  idea  of  where  the  present  funds  could  be 
ided  to  the  best  advantage.  Some  $400,  or  more,  will  be  required 
mplete  the  notes. 

wsLS  thought  best  to  extend  the  field  work  as  far  as  possible,  and 
to  personal  work  in  the  way  of  plotting  the  notes,  in  order  that  a 
p  idea  might  be  had  of  the  river  at  once.  A  very  complete  survey 
hus  made  of  248  miles  of  river  at  a  cost  of  about  $45  per  mile.  By 
3ful  selection  of  energetic  civil  engineers  as  assistants,  nearly  dou- 
le  amount  of  river  contemplated  in  the  appropriation  wks  covered 
esurvey,  and  the  work  further  describedin  the  way  of  improvement 
een  in  every  way  more  thorough  than  would  have  been  possible 
»ut  the  notes,  though  no  time  has  been  found  to  plot  them  sufficient- 
draw  any  plan  for  the  permanent  improvement  of  the  river, 
leed  it  is  doubtful  if  it  were  wise  to  draw  such  plan  until  the  sur- 
hall  have  been  completed  to  the  mouth  of  the  river,  when  the  en- 
Lver  may  be  studied  as  a  whole ;  $13,634  is  required  to  complete  the 
lal  project  for  the  survey,  and  as  this  is  a  very  worthy  river,  bor- 
[  by  a  fertile  and  rapidly  developing  country,  this  survey  should 
mpleted  without  delay. 

t5  urgency  of  the  matter  is  also  more  apparent  when  the  condition 
)  plant  and  the  presence  of  the  numbers  of  the  old  force  is  consid- 

this  work  is  to  be  done  at  all  it  can  be  most  economically  done  at 

Drtly  after  the  survey  had  covered  the  reach  from  Calico  Rock  to 
)ort  a  party  was  put  into  the  field,  with  all  appliances  necessary  for 
ving  bowlders  and  building  dams. 

ginning  at  Calico  Eock,  at  a  season  when  extreme  low  water  was 
I,  thorough  work  was  made,  providing  a  narrow  channel  for  boats 
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drawing  not  over  24  inches  of  water  down  to  Batesville,  or  until  thee 
nel  has  this  depth  naturally.  As  far  as  possible  tbis  work  was  inli 
ing  with  the  plan  for  the  permanent  improvement  wbicb  it  has  been 
sible  to  forecast  in  a  general  way. 

Without  making  this  report  too  long  no  adequate  idea  can  be  g 
of  the  economical  work  that  could  be  done  by  waiting  for  extreme 
water.  At  first  there  was  a  complaint  that  a  large  sum  of  money 
been  appropriated,  and  there  was  too  much  delay  in  expending  it, 
when  the  work  was  actually  done,  and  the  boats  began  to  run  ove 
long  reach  of  improved  river,  no  lurther  complaint  was  beard,  but  i 
er  many  words  of  congratulation  and  satisfaction  were  used  in  the 
of  atoning  for  former  action  and  expression. 

The  intention  was  to  complete  this  work  through  to  Buffalo  Sh 
but  the  water  became  so  low  that  the  outfit  could  not  get  higher 
Calico  Eock. 

It  accordingly  worked  as  above,  and  shortly  after  it  reached  Bj 
ville,  where  the  party  was  disbanded,  cold  weather  came  on,  precla< 
further  work. 

With  a  view  to  saving  expense  for  steam-power,  watch  waskep 
the  river,  and  the  outfit  transferred  at  trifling  expense,  at  high  wate 
Buffalo  Shoals. 

It  was  not  until  late  in  June,  1886,  that  the  water  subsided  cdo 
to  get  at  work ;  at  the  present  writing  even  more  economical  woi 
being  done  than  below  Calico  Rock. 

The  dams  at  Buffalo  Shoals  have  all  been  repaired,  and  the  out! 
dropping  down  the  river,  testing  its  work  as  it  goesj  as  it  must  have 
low- water  channel  required  (2feet)  before  itcan  drop  down.  The  pan 
made  up  of  the  very  best  men  of  the  district,  its  economical  and  tboroi 
work  is  a  practical  demonstration  of  what  could  be  done  if  approp 
tions  were  made  continuous  until  the  work  of  improving  any  given  ri 
was  completed.  Of  course,  the  funds  at  hand  only  warrant  the  opeE 
of  a  very  narrow  channel,  but  as  iar  as  possible  the  work  done  i 
planned  as  to  be  in  keeping  with  the  plans  of  permanent  improvenn 
which  will  eventually  be  drawn. 

To  remove  snags  in  the  lower  reaches  of  the  river,  and  to  repair 
dams  and  maintain  the  channel  to  and  above  Buffalo  Shoals  until  pi 
for  the  permanent  improvement  can  be  drawn,  will  require  anaui 
expenditure  of  from  98,000  to  $10,000.  This  amount  is  accordii 
recommended,  with  the  reservation  that  should  there  be  available 
sum  necessary  to  complete  the  survey  during  the  year  ending  June 
1887,  and  there  be  time  to  prepare  plans  and  estimates  for  the  per 
nent  improvement  of  the  river  in  time  for  the  action  of  the  next( 
gress,  then,  as  appears  above,  this  recommendation  shall  not  be  < 
sidered. 

Money  statement, 

July  1,  1885,  ainoiiDt  available $26^^^ 

Received  by  sale  of  fuel  to  officer j 

•26,6fl 
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{Amonnt  (estimated)  annually  required  to  maintain  present  channel $10,000  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1888    10, 000  00 
Submitted  in  compliance  with  requirements  of  section  "2  of  river  and 
harbor  acts  of  lb66  and  1867. 

EXPENSE  ACCOUNT  FOR  IMPROVTKG  WHITE  RIVER,  ARKANSAS. 

Pay-roll,  labor,  &0 A $14,885  08 

Subsistence  supplies 2,361  27 

Oeneral  supplies 384  83 

Fuel 284  72 

Traveling  exi>ense8 , 441  27 

Transportation 162  59 

Telegraph  service 7  14 

Office  rent 90  00 

stationery 53  84 

18, 670  79 


commercial  statistics. 

Steamer  John  F.  Allen, 

Batesville,  June  30, 1886. 

Dear  Sir  :    *    *    *    I  submit  the  following  as  the  amount  of  business  done  by 
«teamer  John  F.  Allen  on  the  Upper  White  Biver,  from  September  17,  1885,  to  June 
30,  1686-:  Delivered  at  Newport  and  Batesville,  5,063  bales  cotton  and  13,277  sacks 
•cotton  seed.    Up  freights,  740  tons  general  merchandise  and  1,'4^0  barrels  salt. 
Very  respectfully, 

Chas.  B.  Woodbury. 
Capt.  H.  S.  Taber, 
Cerpa  of  Engineers. 


Batesville,  Ark,  July  16,  1886. 
-freight  carried  by  steamer  home  since  JANUARY  1, 1886,  until  may  30,  1886. 

Tons. 

Cotton  brought  out 645 

Other  freight  brought  out 15 

Freight  taKen  up 339 

Total 999 

T.  B.  Stallings. 


Us. 

IMPROVEMENT  OF  WHITE  RIVER  ABOVE  BUFFALO  SHOALS.  ARKANSAS. 

Before  .any  work  was  ever  done  on  this  particular  reach  the  channel 
at  low  water  was  mach  choked  by  logs.  In  many  places  large  bowlders 
Tendered  navigation  daugeroas  or  impossible,  and  in  numerous  places 
gravel  and  rock  shoals  existed,  which  held  the  water  in  pools.  In  short, 
it  was  a  stream  to  which  lock  and  dam  or  movable  dams  could  only  be 
applied  with  any  permanent  success.  The  first  appropriation  was  one 
of  $50,000  (act  approved  June  23, 1874),  and  this  applied  not  only  to  this 
reach,  but  all  the  way  from  Jackson  port.  This  money  was  expended 
in  removing  logs  and  the  most  dangerous  bowlders  and  in  improving 
the  shoals  by  wing-dams,  but  appears  to  have  been  more  largely  ex- 
pended below  this  reach,  as  per  Major  Suter's  report.  By  an  act  ap- 
proved August  14,  1876,  $10,000  was  appropriated  for  Buffalo  Shoals. 
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The  first  separate  appropriation  under  this  head  was  under  act  ap- 
proved Jane  14, 1880,  and  in  amount  $20,000,  and  it  was  estimated  that 
the  total  cost  of  the  improvement  would  be  $101,220,  and  this  amount 
was  to  be  largely  used  in  improving  shoal  places.  The  next  was  under 
act  approved  August  2, 1882,  and  in  amount  $4,000. 

To  July  1, 1885,  $23,181.03  haf  been  expended  on  direct  appropri*- 
tions.  How  much  of  the  others  went  to  this  reach  cannot  be  deter- 
mined from  the  records.  This  expenditure  has  relieved  navigation  rery 
much,  but  was  too  small  in  amount  to  cover  only  a  few  miles  immedi- 
ately above  Buffalo  Shoals. 

During  the  year  ending  June  30, 1886,  the  small  balance  ($818^7) 
was  expended  in  repairing  the  dams  at  Buffalo  Shoals.  This  was  thus 
used  in  the  most  economical  manner  possible,  as  it  was  applied  in  con- 
nection with  funds  from  the  general  appropriation  improving  the  White 
Eiver.  As  stated  in  my  last  annual  report,  it  was  husbanded  for  this 
purpose. 

To  save  repetition,  all  matter  relating  to  work  done  on  Buffalo  Shoals 
is  placed  under  the  general  head  "  Improving  the  White  Biver,  Ark.' 
The  money  statement  is,  however,  added  here  to  avoid  confusion. 

It  may  be  noted  in  finishing  this,  the  last  report  upon  this  old  appro- 
priation, that  there  are  few  places  where  more  lasting  benefits  hate 
been  conferred  upon  the  interests  of  commerce  than  in  the  work  done 
upon  Buffalo  Shoals,  under  past  appropriations. 

Money  statement 

July  1,  1885,  amount  available $818  37 

Received  by  safle  of  fuel  to  officer 6  OO 

July  1, 1886,  amoilnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1885 834  3? 

EXPENSE  ACCOUNT,   IMPROVING  WHITE  RIVER  ABOVE  BUFFALO  SHOAI^,  ARKAXSA& 

Pay-rolls,  labor,  &c |521  23 

Subsistence  supplies 216  c5 

General  supplies , 7  25 

Stationerv i 640 

Freicht  charges... 7  10 

Fuel. 1914 

Traveling  expenses 16  4& 

Office  rent 30  60 

824  37 


U6. 
IMPROVEMENT  OF  SAINT  FRANCIS  RIVER,  AHKAKSA8. 

This  appropriation  was  made  by  act  approved  July  5, 1884,  and  it 
the  first  separate  appropriation  made  for  the  entire  river.  Earliest 
appropriation  made  for  this  river  under  any  head  was  naade  by  act  ap- 
proved March  2, 1833.  Summing  up  all  the  various  works  of  lmp^OF^ 
ment,  it  may  be  inferred  that  prior  to  1833  this  river  was  much  choked 
with  drift-piles,  logs,  and  snags,  and  its  waters  spread  out  through  » 
great  variety  of  sloughs,  while  overhanging  trees  added  to  the  diffical^ 
ties  of  navigation.    In  the  originally  adopted  project  snagging  opef» 
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tions  figured  largely,  and  attempts  have  been  made  to  close  up  some  of 
the  many  sloughs. 

This  river  has  been  united  so  often  with  the  White  Eiver  and  also 
T^ith  the  Black  Eiver  that  it  is  impossible  to  give  exactly  how  much  had 
"been  expended  upon  the  Saint  Francis  Eiver  to  June  30, 1884.  After 
a  careful  study  of  House  Ex.  Doc.  No.  64,  Forty-eighth  Congress,  first 
session,  the  approximate  amount  is  set  down  as  not  under  $70,000  or 
over  $100,000.  This  estimate  should  be  given  8  in  a  scale  of  10.  Dur- 
ing the  fiscal  year  ending  June  30, 1885,  $8,394.68  wa^expended  on  this 
river. 

On  July  1, 1884,  the  river  was  in  an  excellent  navigable  condition 
from  its  mouth  as  high  as  Wittsburg  at  medium  stage  of  water.  Dur- 
ing high  water  boats  have  been  as  high  as  Lester's  Landing.  From 
Leste^s  Landing  to  Saint  Francis  the  river  was  very  badly  choked  with 
drift  and  divided  into  many  channels,  thus  cutting  off  a  rapidly  devel- 
oping section  from  all  facilities  of  transportation. 

The  first  project  proper  under  this  head  was  forwarded  to  the  office 
of  the  Chief  of  Engineers  October  21, 1884,  and,  briefly  stated,  provides 
that  the  $12,000  appropriated  be  expended  in  building  a  strongly-built 
decked  scow,  drawing  from  10  to  12  inches  of  water,  supplied  with  suit- 
able appliances  for  removing  obstructions,  with  accommodations  for 
the  working  party,  and  that  this  boat  be  run  about  five  months  wherever 
its  ser\jice8  were  most  needed  by  the  interests  of  navigation,  the  scow 
to  cost  not  over  $4,000,  and  her  running  expenses  not  to  exceed  $1,500 
per  mduth. 

The  outfit  as  outlined  above  was  completed  in  time  to  work  about 
forty  days  in  the  fiscal  year  ending  June  30, 1885.  During  the  fiscal 
year  ending  June  30, 18iS6,  $4,479.05  was  expended  in  the  repairs  and 
running  expenses  of  this  snag-boat. 

As  stated  in  my  last  annual  report,  much  pains  was  taken  to  build  a 
powerful  boat,  and  her  success  has  been  in  keeping  with  this  thought. 
She  has  during  the  season  accomplished  results  that  were  pronounced 
impossible  and  gone  where  no  boat  has  ever  ventured  during  low  water, 
opening  up  a  hitherto  impassable  reach  of  river,  and  giving  the  citizens 
along  the  banks  a  confidence  in  the  ultimate  opening  of  the  river  by  the 
Government  most  gratifying  to  witness.  In  the  midst  of  her  greatest 
triumph  the  funds  were  exhausted,  but  not  until  an  open,  though  very 
narrow  channel,  had  been  provided  to  Saint  Francis.  All  this  has  set- 
tled the  question  of  her  adaptability,  and  it  is  only  a  question  of  time 
and  appropriations  when  this  worthy  river  can  be  made  a  useful  artery 
of  trade.  It  will  require  about  $8,000  per  year  for  several  years  to 
accomplish  this. 

There  is  no  river  in  the  State  that  is  more  worthy  of  improvement  in 
the  interests  of  navigation.  The  more  study  I  have  given  the  stream 
and  the  country  the  more  interesting  the  study  becomes,  and  the  more 
convincing  the  arguments  in  favor  of  opening  up  the  river.  With  no 
transportation  except  a  wagon,  a  fertile  section  rapidly  settling  up 
between  Lester's  Landing  and  Saint  Francis  would  at  once  pour  out 
through  this  channel  its  products,  adding  many  times  the  sum  required 
for  the  improvements  to  the  material  prosperity  of  the  country. 

Whatever  decision  may  be  rendered  as  to  the  desirability  of  furtber 
expenditure,  the  river  now  has  a  plant  of  its  own  peculiarly  adapted 
to  its  work,  and  can  be  cared  for  at  a  very  small  outlay.  It  would  be 
better  to  put  the  river  in  excellent  shape  before  the  plant  deteriorates, 
and  it  is  believed  that  after  a  few  years  of  thorough  work  the  river  will 
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-  :  COMMERCIAL  STATISTICS. 

Kennett,  Mo.,  July  5, 1886. 

Sis  :  We,  the  nndersigned  citizens  of  Missouri,  have  the  honor  to  state  that,  after 
"    <;arefal  investigation,  we  find  the  commerce  of  this  section  that* will  be  benefited  b.T 
^      the  improvement  of  the  Saint  Francis  River,  between  Lester's  Landing  and  Saint 
>     Francis  alone,  may  be  determined  by  the  following  facts,  based  on  actual  figures  ob- 
tained from  each  precinct  in  the  county,  and  in  localities  seeking  an  outlet  per  river : 
Fifteen  acres  cotton  and  10,000  acres  corn  planted  annually. 

Seven  thousand  bales  cotton,  25,000  bushels  corn,  and  8,500  tons  cotton-seed  pro- 
duced annually ;  will  be  largely  ii^preased  this  year. 
r.         Five  hundred  tons  merchandise,  600,000  staves,  and  700,000  feet  lumber  shipped  in 
^.     last  twelve  months ;  both  lumber  and  staves  increasing. 
Very  truly,  yours. 

Fuller  Ballard. 
Signed  by : 

W.  F.  Shelton,  merchant,  Kennett,  Mo. ;  T.  E.  Baldwin  Judge  of  probate  and 
county  treasurer,  Kennett,  Mo. ;  £.  J.  Laxgdon,  president  of  the  county 
court,  Kennett,  Mo.;  W.  G.  Bragg,  jr.,  clerk  of  the  circuit  court;  D.  P. 
Panket,  clerk  of  county  court;  J.  F.  Donaldson,  sheriff  and  collector; 
J.  D.  Thomas,  director  Transportation  Company ;  C.  A.  Petty,  director 
Transportation  Company  j  N.  J.  McBridb,  associate  Judge  county  court ; 
James  M.  Douglass,  Justice  of  county  court;  Eli  T.  Anderson,  physician 
and  surgeon,  Homersville,  Mo. ;  W.  S.  Van  Diver,  planter;  James B.  Hay- 
den,  planter ;  S.  L.  Phillips,  merchant,  Kennett,  Mo. ;  S.  S.  White,  mer- 
chant, Kennett,  Mo. ;  S.  A.  Sage,  justice  peace,  Kennett,  Mo. ;  R.  M.  Fin- 
ney, attorney,  Kennett,  Mo. ;  T.  N.  McHaney,  notary  public;  A.  B.  Mob- 
ley,  president  Dunklin  County  Transportation  Company. 

H.  S.  Taber, 

Captain f  United  States  Corps  of  Engineers, 


LETTER  OF  MR.  Z.  T.  PUBCELL. 

Greenway,  Clay  County,  Arkansas,  June  3, 1886. 

Sir  :  Tonr  letter  of  May  24  came  duly  to  hand.  I  can  only  give  you  the  approximate 
-commerce  of  the  Saint  Francis,  or  the  adjacent  county  of  Saint  Francis  from  the 
county  line  of  Mississippi  County,  Arkansas,  up  to  the  crossing  of  the  F.  and  St.  L. 
.Hallway .  The  commerce  is  principally  moved  by  wasons,  but  would  go  by  river  if  it 
iMtd  the  obstructions  removed  and  those  sloughs  closed,  as  I  wrote  you  last  year,  which 
could  be  done  for  four  or  five  thousand  dollars  if-  intelligently  and  honestly  applied. 

The  annexed  figures  are  about  the  actual  amount  at  present,  and  would  be  greater 
if  there  was  any  certainty  of  the  transportation;  especially  the  staves  and  lumber 
would  be  five  times  greater. 

Since  receiving  your  letter  I  have  made  inquiry  and  received  the  opinion  of  some 
•  of  the  best-posted  men  in  this  district,  and  the  fig^ures  I  give  is  the  average;  the  value 
is  price  at  railroad : 

Xumber $3,150,000 

Staves 225,000 

Cotton  (10,000  bales) 450,000 

Com  (600,000  bushels) 300,000 

Pork 300,000 

Potatoes  (300,000  bushels) 100,000 

Miscellaneous ^.^^ 300,000 

It  is  stated  at  Saint  Francis  station  that  the  commerce  above  the  railroad  is  enual,  if 
•Dot  greater.    There  is  a  little  steamboat  that  runs  from  the  railroad  about  60  miles  up. 
I  have  no  other  facts  concerning  the  river  above  at  present. 
Hoping  this  is  satisfactory,  I  am,  yours,  d:r., 

Z.  T.  Purcell. 

ir.  S.  Taber, 

Captain^  United  States  Engineers, 


ness  rapidly  on  the  increase. 

Seven  hundred  thoasand  feet  of  lumber  will  be  shipped  from  Jaly  1, 1885^  to  J 
1886y  and  this  business  is  increasing  more  than  anv  other  branch  of  business  he 
For  further  information  I  would  refer  you  to  William  M.  Satterfield,  of  Canith 
and  James  M.  Douglass,  Senath,  Mo. 
Hoping  the  above  will  be  satisfactory, 
I  am,  very  respectfully, 

D.  B.  Paxxet, 
Secretary  DunlcUn  County  Transportation  Comf 
H.  S.  Tabbr, 

Captain  United  States  Corps  Engineers. 


LETTER  OF  CAPTAIN  O.  K.  JOPLIN. 

Memphis,  Tknn.,  July  12,  IS 
6iR :  In  reply  to  yours  of  5th  instant,  Saint  Francis  Elver  nsnally  shippe 
New  Orleans  and  Memphis  25,000  bales  of  cotton,  250,000  sacks  of  cotton-seed, 
about  175  tons  of  merchandise  per  week. 
Very  respectfully, 

O.    K.   JOPLDT, 

CapU 
H.  S.  Taber, 

Captain,  llnited  States  Corps  of  Engineers, 


LETTER  OF  MR.   O.  W.   KIQER,  AQEXT. 

Saint  Francis,  Ark,  June  12,  k 
Dear  Sir  :  Yoars  of  the  10th  instant  received  and  duly  noted.  In  reply  wouU 
The  commerce  of  this  section  of  the  Saint  Francis  River  is  composed  chiefly  of 
ber,  staves,  and  cotton,  and  so  far  has  proved  to  be  an  important  business,  and 
shows  what  it  could  be  advanced  to  if  the  river  was  only  improved,  so  that  ns 
tion  would  not  be  impeded  by  fallen  timber  and  one  or  two  sand- bars  that  can  bee 
remedied. 

The  number  of  cars  of  lumber  and  staves  shipped  from  this  station  for  the 
three  years,  coming  off  the  river,  will  average  500  car  loads  per  year. 

From  8,000  to  12,000  bales  of  cotton  would  be  moved  this  way ,^  besides  thonsu 

bushels  of  com  that  is  raised  yearly  in  the  vicinity  of  Kennett  and  points  below, 

finds  no  market,  on  account  of  the  extreme  cost  and  present  disadvantages  thai 

ducers  have  to  contend  with  at  present.  ^^ 

There  will  be  several  mills  and  stave  factories  located  down  on  the  Saint  Fn 


.yi. 
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LFTTER  OF  MR.   W.   A.   MAY. 

Sunk  Lands,  June  23,  1886. 

Dbar  Sir  :  Your  favor  of  the  24th  nltimo  was  received  some  time  ago.    You  re- 
qaest  me  to  fnmish  you  priorto  July  1  *'  as  complete  statistics  of  thecommerce  upon  the 
*^'    Saint  Francis  River  as  1  may  be  able  to  secure,"  &c. 

I  will  state  here  that  owing  to  the  present  condition  of  said  river,  much  of  the  pro- 
duce of  the  country  is  hauled  to  the  railroads,  thereby  depriving,  to  a  great  extent^ 
~    the  steamboats  of  an  immense  amount  of  freight. 

If  woik  should  be  properly  done  on  Saint  Francis  Lake  and  River,  such  as  deepen- 
ing, straightening,  and  removing  stumps  and  loss,  so  as  to  enable  boats  to  run  the  en- 
tire jeat,  except  perhaps  the  months  of  June,  July,  and  August,  the  freight  that  goes- 
^''    out  in  other  ways  would  be  carried  out  by  the  boats,  thus  giving  shippers  easier  and 
better  facilities  for  removing  their  products,  and  at  the  same  time  add  from  one-third 
'^i    to  one-half  to  the  commerce  upon  tne  Saint  Francis. 

You  will  bear  in  mind  that  this  is  one  of  the  best  timbered  sections  in  the  Southwest, 
and  that  each  year  vast  quantities  of  walnut,  cypress,  gum,  d&c,  are  floated  and 
;<^    boated  out  of  said  lake  and  river,  aggregating  in  value  at  least  a  quarter  of  a  million 
of  dollars.    Remember,  this  is  only  from  the  (now)  head  of  navigation  down. 

The  head  of  navigation  now  is  Lester's  Landing,  in  Craighead  County,  Arkansas. 

You  cannot  scarcely  imagine  the  amount,  much  less  compute  the  value  of  the  addi- 
tional timber  and  other  products  that  would  be  boated  or  floated  out,  if  the  Saint 
Francis  should  be  made  navigable  from  said  Lester's  Landing  up  to  the  Saint  Fran- 
.^     cis  crossing  of  the  Narrow  Gauge  Railroad  in  Missouri.       ' 

In  addition  to  this,  large  quantities  of  various  kinds  of  staves  are  being  carried  out 
when  the  water  will  admit. 

G.  M.  Rosengranz,  of  Paragould,  Greene  County,  Arkansas,  had  from  two  to  four 
steamboats  running  from  Lester's  Landing  to  Mark-Tree  during  most  of  the  last  fall 
and  winter,  carrying  out  staves,  but  this  work  is  suspended  now  on  account  of  the 
low  stage  of  the  water.    This  alone  was  high  up  into  the  thousands. 

Many  others  would  engage  in  similar  enterprises  if  facilities  for  getting  to  market 
were  better. 

Besides  all  this,  we  must  take  into  account  at  least  5,000  bales  of  cotton  that  are 
^      produced  by  the  farmers  in  this  section ;  also,  the  thousands  of  bushels  of  corn  and 
the  many  other  products,  such  as  potatoes,  onions,  cabbage,  &c.,  which  the  rich  land 
produces  in  abundance. 

As  above  stated,  much  of  the  cotton— from  one-third  to  one-half— goes  to  the  rail- 
roads. 

But  little  com  is  shipped,  and  the  reason  of  this  is  that  the  boats  cannot  run  until 
it  is  almost  winter,  and  12  to  20  miles  is  too  far  to  haul  a  wagon-load  of  com  of  only^ 
15  or  20  bushels. 

Up  to  now  I  would  say  that  each  year  the  commerce  on  Saint  Francis  Lake  and 
River  has  been  as  follows,  as  nearly  as  can  be  approximated,  viz :  Timber  of  all  kinds, 
$250,000;  staves  of  all  kinds,  $150,000;  cotton,  corn,  and  other  products,  $250,000. 

This  will  be  below  rather  than  above  the  aggregate  amount  of  commerce  on  the 
Saint  Francis  Lake  and  River,  from  Lester's  Landing  to  Mark-Tree,  for  any  one  year 
daring  the  past  five. 

While  it  is  slowly  increasing,  it  would  almost  double  itself  in  one  year,  in  my  Judg- 
ment, if  the  river  and  lake  were  improved  so  as  to  enable  parties  engaged  in  getting 
out  timber,  staves,  and  other  products  to  eujoy  better  and  easier  facilities. 
I  remain  yours,  very  respectfully, 

Will  A.  May. 

Capt.  H.  S.  Taber, 

United  States  Corps  of  Engineers, 

P.  S. — By  permission  I  refer  vou  to  Rev.  William  Y.  M.  Wilkinson,  Arnold  Stotts>. 
James  Stotts,  and  G.  M.  Rims  for  information  on  thi«  subject. 

W.  A.  May. 


U  7. 
IMPROVEMENT  OF  SALINE  RIVER,  ARKANSAS. 

Before  improvement,  this  river  was  obstructed  by  snags,  logs,  drift- 
piles,  and  overhanging  trees,  and  by  shoals.  The  original  plan  for  im- 
provement contemplated  the  rendering  of  Its  channel  navigable  as  high 
as  practicable,  or  as  commerce  demanded,  by  the  removal  of  these  ob- 
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8tructioDS,  aud  then  further  improvement  of  the  sboals  if  thecommero? 
warranted.  ^  . 

There  was  expended  upon  this  river  up  to  June  30,  1885,  $20,9ol.i6. 
This  has  given  much  relief  to  navigation,  and  has  practically  cleam 
the  river  so  far  as  present  navigation  demands. 

During  the  fiscal  year  ending  June  30, 1886,  $404.56  has  been  i^\\mi 
«d  in  caring  for  the  property. 

Until  the  requirements  of  commerce  are  greater  than  they  are  dow. 
it  is  not  recommended  than  any  further  appropriation  be  made. 

From  $5,000  to  $6,000  per  year  would  keep  this  river  in  a  fair  oaviga- 
ble  condition  during  medium  stages  of  water  for  250  miles  from  its 
mouth ;  that  is,  up  to  Big  Island,  should  it  be  required. 

Money  statemmL 

July  1,  18a=S,  amount  available $56d39 

Received  by  sale  of  fuel  to  officers ^'^^ 

572  « 
^uly  1,  1886,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1885 $404  56 

July  1,  1886,  outstanding  liabilities 10  00 

414  56 

July  1,  1886,  amount  available 158  24 

Amount  available  for  fiscal  year  ending  June  30, 1887 158  34 

EXPENSE  ACCOUNT,  IMPROVING  SALINE  RIVER,  ARKANSAS. 

Pay-roll,  labor,  &c $303  33 

Traveling  expenses - 23  2») 

Stationery 26  09 

Fuel L 19  94 

Office  rent SOW 

404  56 


U  8. 
IMPROVEMENT  OF  L'ANGUILLE  RIVER,  ARKANSAS. 


This  river,  like  all  the  streams  in  eastern  and  southeastexn  X)ortion8 
of  Arkansas,  before  being  improved  was  obstructed  by  logs,  snags,  and 
overhanging  trees  and  the  shoals  incident  to  the  accnmnlation  of  snags 
and  logs. 

The  original  plan  of  improvement,  begun  in  1879,  contemplated  the  re- 
moval of  these  obstacles,  and  up  to  June  30, 1885,  $13,850.53  had  been 
•expended  in  such  a  manner  as  to  remove  all  obstacles  to  navigation  at 
medium  stages  of  water,  leaving  a  balance  of  $3,149.47. 

To  properly  improve  this  channel  for  low-water  navigation  required 
-a  peculiar  outfit  with  very  light-draught,  and  yet  with  injichinery  capa- 
ble of  lifting  water-iogged  saw-logs  and  light  snags.  Prior  to  January, 
1885,  this  district  owned  no  outfit  adapted  to  this  kind  of  work.  Be- 
tween January  and  May,  1885,  such  an  outfit  was  built  for  the  Saint 
Francis  River,  aud  as  no  interests  of  navigation  would  sufifer  thereby, 
or  at  least  would  sufler  but  little  compared  with  the  results  to  be  se- 
<5ured  by  waiting,  it  was  decided  to  wait  until  the  funds  for  improving 
the  Saint  Francis  River  had  been  exhaused,  and  then,  under  proper 
authority,  transfer  this  outfit  to  the  L'Anguille  River.     This  was  done. 


1^ 
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There  were  many  interraptions,  due  to  high  water,  rendering  it  neces- 
sary to  discharge  the  force  from  time  to  time,  so  that  the  work  was  not 
completed. 

Two  thousand  foar  hundred  and  seven  dollars  and  eighty  cents  was 
expended  during  the  fiscal  year  ending  June  30, 1886.  It  is  expected 
that  by  July  15, 1886,  the  river  will  have  fallen  to  extreme  low  water. 
Two  months'  wonk  will  then  be  put  in  and  to  an  advantage  hitherto  un- 
known, and  it  is  expected  that  this  will  so  thoroughly  clear  the  channel 
from  all  obstructions  that  no  work  will  need  to  be  done  in  many  years. 
As  the  river  now  is,  its  water  is  so  low  for  3  miles  from  Marianna  down 
at  extreme  low  water  that  boats  cannot  ascend  at  this  time  higher  than 
a  point  3  miles  below  town. 

The  time  may  come  in  the  development  of  this  country  when  the 
amount  of  commerce  will  warrant  the  erection  of  a  lock  and  dam  that 
will  enable  boats  to  run  to  Marianna  the  year  round. 

At  present  the  amount  of  commerce  will  scarcely  warrant  the  outlay. 

Xo  further  appropriations  are  recommended  at  present. 

Money  statement. 

Jnly  1,  1885,  amonut  available $3,149  47 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstandiDg  July  1,  18ti5 $2,407  80 

July  1,  18^,  outstauding  liabilities 56  15 

2,463  95 

July  1,  1886,  amount  available 741  67 

EXPENSE  ACCOUNT,   IMPROVING  L^ANGUILLE  RIVER,   ARKANSAS. 

Pay-rolls,  labor,  <&c $1,696  17 

Sai)si8tence  supplies : 417  34 

General  supplies 194  74 

Traveling  expenses 74  37 

Fuel 22  00 

Express  and  freight  charges  ...^ 70 

Telegraph  service 2  48 

Total 2,407  80 


Ug. 

SURVEY  OF  ARKANSAS  RIVER,  ARKANSAS,  FROM   LITTLE   ROCK  TO  ITS 

MOUTH. 

The  original  plan  for  this  survey  contemplated  covering  the  river 
with  a  series  of  triangles,  delerminiug  the  shore-line  both  at  high 
and  low  water,  the  position  of  the  bars  and  islands,  the  general  topog- 
raphy of  the  valley  to  the  bluffs  when  these  are  not  too  far  from  the 
river,  the  depth  of  the  water,  the  gauging  of  the  river  at  various  points 
and  principal  tributaries,  the  nature  of  the  soil  and  character  of  the 
river-bed,  cross-sections  to  be  made  at  frequent  intervals,  tile  slope  to 
be  accurately  determined,  and  all  other  attainable  data  to  be  collected 
that  will  bear  upon  the  problem  of  the  permanent  improvement  of  the 
navigation  of  the  river. 

There  had  been  expended  upon  this  project  to  JuneSO,  1885,  $17,361.79» 
which  ^lad  completed  the  field  work  practically  and  placed  the  maps  in 
an  advanced  stage  of  completion. 
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As  to  the  lamber  and  forest  prodact^,  the  coal  and  other  articles  which  should  have 
-cheap  transportation,  a  channel  such  as  yon  propose  will  benefit  a  large  and  growing 
class  of  industries  and  a  prospective  commerce  of  very  large  proportions. 

Enough  has  been  said  to  place  beyond  doubt  the  need  ior  the  improvements,  and 
we,  as  a  committee  of  the  board  of  trade,  wish  to  urge  the  importance  to  the  region 
4n  which  they  are  to  be  made. 

Expressing  our  high  appreciation  of  your  intelligent  and  patient  work  in  this  great 
work  for  our  State,  we  remain. 
Very  truly,  yours, 

John  D.  Adams, 
C.  T.  Walksb, 
C.  H.  Whittemobe, 
T.  H.  Jones, 

W.  E.   TOBEY, 

Committee  Board  of  Trade. 

Capt.  H.  S.  Tabeb, 

United  Statee  Engineers. 

Appended  to  the  above  letter  was  the  following  exhibit  of  the  river  trade  of  the 
-city  of  Little  Rock,  which  was  prepared  by  one  of  the  leading  wholesale  merchants 
•of  the  city : 


Artiolea. 


•OrooeriM 

Dry  goods 

Hide*  and  tallow 

Xnmber,  shingles,  &o 

Machinery 

Drags,  Slo 

Hardware,  nafls,  ttc 

Boota,  shoes,  and  clothhig 

Coal  and  fuel 

Fnmitare 

Grain,  flonr,  &c 

Bone  and  rags,  iron,  &c. . . 


BeceiTed 

and 

Yalne. 

handled. 

Tont. 

82.600 

$3,000,000 

8.000 

1, 190, 000 

8.772 

400,000 

10,000 

875,000 

12.000 

4.000,000 

800 

800,000 

9.000 

850,000 

600 

200,000 

80,000 

240,000 

600 

120,000 

24,000 

4,350.000 

150 

25.000 

Amount 
ofbnsiness 
with  river. 


$555,000 

195,000 

105.000 

105.000 

150.000 

60.000 

125,000 

10,000 

25.000 

10.000 

285,000 

10,000 


Kespectfnlly  submitted,  as  the  best  I  could  do  with  time  and  information  at  hand. 

C.  H.  Whittemore, 

Merchant, 

Banking  business  of  Little  Rock,  $150,000,000  per  year 


U  10.  • 

CONTINUATION  OF  THE  SURVEY  OP  ARKANSAS  RIVER,  FROM  WICHITA, 

KANSAS,  TO  FORT  GIBSON,  INDIAN  TERRITORY. 


Provided  for  in  the  river  and  harbor  act  of  August  2,  1882.  There  was  expended 
^to  Juue  30, 1885,  upon  this  $9,120.87,  which  completed  the  field  work  in  an  indifferent 
way,  and  plotted  the  notes  after  a  very  rough  fashion. 

During  the  fiscal  year  ending  June  30, 1886,  the  balance  of  the  al- 
lotment, $179.13,  was  expended  in  putting  the  maps  in  a  little  better 
shape,  and  in  preparing  a  rough  tracing  to  forward  with  the  plans  and 
estimates  for  this  reach  of  river.  This  still  leaves  the  maps  in  a  very 
unsatisfactory  condition. 

A  report  was  prepared  and  submitted  January  23, 1886,  which  was 
painted  as  House  Ex.  Doc.  No.  90,  Forty-ninth  Congress,  first  session^ 
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witn  full  plans  and  cstimntes  for  the  improvement  of  the  rive 
Arkansas  City,  Kaus,,  to  Fort  Gibson,  lud.  T. 

Honey  statement. 

July  1,  1S8J,  amoimt  available  f 

Joiy  1,  l"86,  amount  tspeniled  dHring  fiscal  year,  exclnsive  of  liabilitiea 
outstanding  July  1,  IB^j 

fAmonnt  (estimated)  rcqnited  for  completion  of  existing  project 1,69^9 

I  Amonnt  IliaC  citu  be  profitably  expended  tu  fiscal  year  endiiig  Jane 

i      30,  IJftW 2M,» 

I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
i.     harbor  acta  of  Itftli  and  1867. 

COMMERCIAL  STATISTICS. 

For  commercial  Htatislics,  eee  the  esecntive  docament  referred  to  intbtbodji 
the  report. 

SXPEK6E   ACCOUNT  FOR  THE   COSTIVUATION   OF    TnB    BDRVET   OP    AMAS&U  UW 
FROM   WICniTA,    KANSAS,    TO  FORT  GIBSON',   ISDIAN    TERRITOKT. 

Pay-rolls,  labor,  ic pi 

Fuel ii 

Tele^jih  service 

Statiouery , 
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